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PREFACE 


Lo thofe who are at all acquainted with books on 
anatomy, the appearance of a new one on the  fub- 
je will not be furprifing : To thofe who are not yet 
acquainted with fuch writings, I have only to fay, that 
I have written this book, becaufe I believed that fuch 
a one was needed, and muft be ufeful. I have en- 
deavoured to make it fo plain and fimple as to be ea- . 
-fily underftood ; I have avoided the tedious interlard- 
ing of technical terms (which has been too long the 
pride of anatomifts and the difgrace of their fcience), — 
fo that it may read {moothly, compared with the ftu- 
died harfhnefs, and, I may fay, ob{curity, of anatomi- 
cal defcription. If an author may ever be allowed to 
compare his book with others, it muft be in the me- 
chanical part; and I .may venture to fay, that this 
book is full and correct in the anatomy, free and ge- 
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neral in the explanations, not redundant, I hope, and 


yet not too brief. 


If, in the courfe of this volume, I fhall appear to 
have given to theories a place and importance far 
higher than they really deferve, my reader will na- 
turally feel how ufeful they are in preferving the 
due balance between what is amufing and what is 
ufeful; between the loofer doctrines of funCions and 
the clofe demonftration of parts. He will be fen- 
fible how much more eafily thefe things can be read 
in the clofet than taught in any public courfe; he 
will, I think, be ready to acknowledge, that I intro- | 
duce fuch theories only as fhould connect the whole, 
arid may be fairly diftinguifhed as the phyfiology of 
facts ; and he will perceive, that in this, too, I feel a 
deference for the public opinion, and that refpect for 
the eftablifhed courfe of education which it is natural 
to feel and to comply with. 

Thus, perhaps, it is lefs immodeft for an author to 
put down what he thinks he may honeftly fay con- 
cerning his own book, than to omit thofe apologies 
which cultom requires ; which give affurance that her 
has not entered upon his tafk rafhly, nor performed 
it without fome labour and thought ; which are the 
trueft figns of his refpect for the Public, and of his 
care for that fcience to which he has devoted his life. | 

With 
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With thefe intentions and hopes I offer this book 
to the Public; and more particularly to thofe in whofe 
education I have a chief concern: not without a de- 
gree of fatisfa@ion at having accomplifhed what, I _ 
think, cannot fail to be ufeful; and furely not without 
an apprehenfion: of not having done (in this wide and 
difficult fubje@) all that may be expected or wifhed 
for. e ANG ? ; 
Every book of this kind fhould form a part of fome 
greater fyftem of education: it fhould not only be en- 
tire in its own plan, but fhould be-as a part of fome 
greater whole ; without which fupport and connection 
a book of {cience is infulated and loft. This relation and 
fubferviency of his own particular tafk to fome greater 
whole, is firft{ in an author’s mind: he ventures to 
look forward to its connection with the general fcience 
and common courfe of education ; or he turns it toa 
correfpondence and harmony with his own notions of 
ftudy: and if thefe notions-are to give the complexion 
and charaéter to any book, it fhould be when it is 
defigned for thofe who are entering upon their ftudies, 
as yet uncertain where to begin, or how to proceed. - 
Hardly any one:has been fo fortunate as to purfue 
the fitudy of his own fcience under any regular and 
perfe& plan; and there are very few with whom a 
eon{ciou{nefs of this does not make a deep and {e- 
rious impreflion at fome future period, accompanied. 
© Vou, I. a) with 
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with fevere regret for the lofs of time never to be 
retrieved. In medicine, perhaps, more than in any 
other {cience, we begin our ftudies thoughtlefs and 
undecided, following whatever is delightful (as much 
is delightful), and neglecting the mote fevere and ufe- 
ful parts: But as we advance towards that period 
in which we are to enter upon a moft difficult profef- 
fion, and to take our place and ftation in life; and 
when we think of the hefitation, anxiety, and appre- 
henfion, with which we muft move through the firft 
years of practice—we begin to look back with regret 
on every moment that is paft; with a confcioufnefs of 
fome idle hours; and (what is more afflicting ftill) with 
an unavailing fenfe of much ill-direéted, unprofitable 
labour:—-for there is no ftudy upon which a young 
man enters with a more eager curiofity; but not in- 
ftructed in what is really ufeful, nor ferioufly impreffed 
with the importance of his future profeffion, he thinks 
of his ftudies rather as the amufement, than as the 
bufinefs, of life ; flumbers through his more laborious 
and ufeful tafks, and foon falls off to the vain purfuit 
of theories and doctrines. au jouw 
If I were not perfuaded of the important confe- 
quences, ofthe infinite gain or lofs which muft attend 
the firft fteps in every profeffion, I thould not feel, 
but, above all, I fhould not venture to exprefs, an 
anxiety, which may be thought affedted by. thofe 
' who 
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who cannot know how fincere it muft be; for, in 
our profeffion, this is the courfe of things, that a young 
man, who, by his limited fortune, or the will of his 
friends, by abfence from his native country, ‘or! by 
the deftination of his future life, is reftricted toa few 
years of irregular, capricious, ill-directed ftudy, throws 
himfelf at once into the practice of a profeffion, in 
which, according to his ignorance or {kill, he muft 
do much good or much harm. Here there is no.time 
for his excurfions into that region of airy and fleeting 
vifions, and for his returning again to fedate and ufe- 
ful labour: There is no time for his difovering, by 
the natural force of his own reafon, how vain: all fpea 
culations are :—In but a few years, at moft, his edu- 
cation is determined ; the limited term is completed 
ere he have learnt that moft ufeful of all leffons, the 
true plan of ftudy; and his opportunities come to 
be valued (like every other ino ries when 
they are loft and gone. Ws r} | 
Of all the leffons which a: young man-entering up- 
on our profeflion needs to learn, this is, perhaps, the 
firft,—that he fhould refift the fafcinations of doctrines 
and hypothefes, till he have won the privilege of fuch 
— ftudies by honeft labour, and a faithful purfuit of real 
and. ufeful knowledge. Of this knowledge, anato- 
my furely forms the greater fhare.—Anatomy, even 
while it is neglected, is univerfally acknowledged to 
oid b2 be 
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be the very bafis of all medical fkil.—It 1s by ana- 
tomy that the phyfician gueffes'at the feat, or caules, 
or confequences, of any internal difeafe:—Without 
anatomy, the furgeon could not move. one ftep.in-his 
great operations ; and thofe theories could not. even 
be conceived, which fo often ufurp the place of that 
very {cience, from which they fhould flow as “proba- 
bilities and -conjectures only, drawn from its ftore of 
facts. 5) iii be ais 
A confcioufnels: of the high value of anatomical 
knowledge never: entirely leaves the mind of the ftu- 
dent. He begins with a ftrong conviction that this 1s the 
great ftudy,:and with an ardent defire to mafter all its 
difficulties: if he relaxes in the: purfuit, it is from the 
difficulties of the tafk, and the feduction of theories 
too little dependent on anatomy, and too eafily ac- 
céffible. without its help. His defire’ for real know- 
ledge revives only when the opportunity is loft; when 
he is to leave the fchools of medicine; when he is to 
give an account of his ftudies with an anxious and 
oppreffed mind, confcious’ of hiss ignorance in that 
branch which is to be received:as the chief teft of his 
profeffional {kill; or when, perhaps, he feels a more 
ferious and manly impreffion, the difficulty and im- 
portance of that art which he is called to practife. » 
Yet, in fpite of feeling and -reafon, the ftudent en- 
courages in himfelfa tafte for {peculations.and theories, 
| “ the 
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the idle amufements of the day, which, even in his 
~ own fhort courfe of ftudy, he may obferve finking in 
quick fucceffion into neglect and oblivion, never to re- 
vive; he afpires to the character of a phyfiologift, to 
which want of experience, and a youthful fancy, have 
afligned a rank and. importance which it does not hold 
in theeftimation of thofe who fhould beft know its weak- 
nefs or ftrength. The raweft ftudent, proud of his phy- 
fiological knowledge, boafts of a fcience and a name 
which is modeftly difclaimed by the firft anatomift, and 
the trueft phyfiologift of this or any age. Dr Hunter 
fpeaks thus of his phyfiology, and of his anatomical de- 
monftration : “ Phyfiolegy, as far as it is known, or has 
‘* been explained by Haller, and the beft of the mo- 
‘* derns, may be eafily acquired by a ftudent without 
‘*a matter, provided the ftudent is. acquainted with 
‘¢ philofophy and chemiiiry, and is an expert and rea- 
‘¢ dy anatomift; for with thefe qualifications he can 
‘* read any phyfiological book, and underftand it as 
‘* faft as he reads. 
‘* In this age, when fo much has been printed upon 
‘* the fubjea, there is almoft as little inducement to 
‘* attend lectures upon phyfiology, as there would be 
_* for gentlemen to attend leClures upon government, 
‘‘or upon the hiftory of England. LedCtures upon 
** f{ubjects which are prefedtly intelligible in print, can- 
** not be of much ufe, except when given by fome man 
66 of 
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** of great abilities, who has laboured the fubjedt, and 
‘© who has made confiderable improvements either in 
‘¢ matter or in arrangement. 

«¢ In our branch, thofe teachers who take but little 

‘¢ pains todemonftrate the parts of the body with pre- 
* cifion and clearnefs, but ftudy to captivate young 
¢¢ minds with ingenious fpeculation, will not leave a 
‘* reputation that will outlive them half a century. 

eer] always have ftuided, and fhall continue my en- 
te deayours, to employ the time that is given up to ana- 
‘© tomical ftudies as ufefully to the ftudents as I can 
‘¢ poflibly make it—and therefore fhall never aim at 
*¢ fhowing what I know, but labour to fhow and de- 
‘¢ fcribe, as clearly as poflible, what they ought to 

‘¢know. This plan rejects all declamation, all parade, 
*¢ all wrangling, all fubtility: to make a fhow, and to 

* appear learned and ingenious in natural knowlege, 

“‘ may flatter vanity; to know facts, to feparate them 
‘< from fuppofitions, to range and connect them, ta 
“* make them plain to ordinary capacities, and, above 
‘all, to point out the ufeful applications—~is, in my 
‘‘ opinion, much more laudable, and fhall be the ob- 
s* ject of my ambition *.”” 

* IntroduGory LeQure publithed by Dr Hunter, 
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OF THE BONES. 


CHAP. I. 


OF THE FORMATION AND GROWTH OF BONES. 


1a is not eafy to explain, in their natural order, the 
various parts of which the human body is compofed 5 , 
for they have that mutual dependence upon each other, 
that continual circle of action and re-action in their va- 
rious functions, and that intricacy of connection, and 
clofe dependence, in refpect of the individual parts, 
that, as in acircle there is no point of preference from 
which we fhould begin to trace its courfe, fo in the 
human body there is no fun@ion fo infulated from the 
other functions, no part fo independent of other parts, 
as to determine our choice. We cannot begin with- 
out hefitation, nor hope to proceed in any perfect 
_ courfe; yet, from whatever point we begin, we may 
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2 OF THE FORMATION 


fo return to that point, as to reprefent truly this con- 
fent of functions, and conneétion of parts, by which it 
is compofed into one perfect whole. 

The bones are framed as a bafis for the whole fyt{- 
tem; fitted to fupport, defend, and contain the more 
‘delicate and noble organs. ‘They are the moft per-— 
manent and unchangeable of all parts of the body. We 
fee them expofed to the feafons, without fuffering the 
fmalleft change; remaining for ages the memorials of 
the dead ; the evidence of a former race of men ex- 
ceeding ours in ftrength and ftature ; the only remain’ 
of creatures which no longer exift ; the proofs of fuch 
changes on our globe, as we cannot trace but by thefe 
uncertain marks. ‘Thus we are apt to conceive, that 
even in the living body, bones are hardly organized ; 
{carcely partaking of life ; not liable, likethe foft parts, 
to difeafe and death. But minute anatomy, the moft 
pleafing part of our fcience, unfolds and explains to us 
the internal ftructure of the bones ; fhows their myri- 
ads of vefiels ; and proves them to be as full of blood 
as the moft fucculent and flefhy parts; having, like 
them, their periods of growth and decay ; being as li- 
able to accidents, and as fubject to internal difeafe. - 

The phenomena of fractured bones firft fuggefted 
fome indiftin€& notions of the way in which bone 
might be formed. It was obferved, that in very, aged 
men, a hard cruft was often formed upon the furface 
of the bones; that the fluid exuding into the joints of 
gouty people, fometimes coagulated into a chalky 
mafs; Le Dran had feen in a cafe of fpina ventofa; 
or fcrophulous bone, an exudation which flowed out 
like wax, and hardened into perfect bone; Daventer 

| | had 
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had feen the juice that exuded froma {plit ina bone. co- 
agulate into a bony cruft; and it was thought to be par- © 
ticularly well afcertained, that callus was but a coagu- 
lable juice, which might be feen exuding dire@ly from 
the broken ends of a bone, and which gradually coagu- 
lated into hard bone. The beft phyficlogifts did not 
fcruple to believe, that bones, and the callus of bros 
ken bones, were formed ofa bony juice, which was de- 
pofited by the veffels of the part, and which pafling 
through all the fucceflive conditions of athin uncoagula- 
ted juice, ofa tranfparent cartilage, and of foft and flex- 
ible bone, became at laft, by a flow coagulation, a firm, 
hard, and perfet bone; depending but little upon veflels 
or membranes, either forits generation or growth, or for 
nourifhment in its perfed ftate. But this coagulation Is 
a property of dead matter, which has no place in the 
living fyftem ; or if blood or mucus do ever coagulate 
within the‘body, it is only after they are feparated 
from the fyftem. Coagulation is a fort of accident in 
the living body; and it is not to be believed that the ac- 
cidental concourie of parts fhould form the perfed fyf- 
tem of a living bone; nor that coagulation, an irregular 
uncertain procefs, fhould keep pace with the growth 
of the living parts ; that a’ bone which is completely 
organized, and a regular part of the living fyftem, 
fhould, in all its progrefs towards this perfe@ flate, be 
merely inanimate, inorganized matter: Yetthis opinion 
once prevailed; and if other theories were at that 
time propotfed, they did not vary in any very effential 
point from this firft notion. De Heide, a furgeon of 
Amfterdam, believed that bone or callus were not 
formed froma coagulable juice, but from the blood it- 
A 2 felf, 
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felf. He broke the bones of animals, and, examining 
them at various points of time, he never failed (like 
other fpeculators) to find exactly what he defired to 
find. In “every experiment,” he found a great effu- 
fion of blood among the mutcles, and round the bro- 
ken bone: and he as eafily traced this blood through 
all the ftages of its progrefs; on the firft day red and 
fluid; by and by coagulated; then gradually Deco- 
ming white, then cartilaginous, and at laft (by the ex- 
halation of its thinner parts) hardening into ebie 
bone. 

It is very fingular, that often thofe who abjure sileokti 
and appeal to experiments, who profefs only to deliver — 
facts, are leaft of all to be trufted; for it is theory 
which brings them to try experiments, and then the 
form and order ; and even the refult of fuch experi- 
ments, muft bend to meet the theories which they were 
defigned to prove. Itis by this deception that the au- 
thors of two rival doctrines arrive at oppofite conclu- 
' fions by facts directly oppofed to each other. Du 
Hamel believed, that as the bark formed the wood 
ofa tree, adding, by a fort of fecretion, fucceflive layers 
to its growth ; fo the periofteum formed the bone at 
the firft, renewed it when {poiled or cut away, and, 
when broken, affumed the nature of bone, and repaired 
the breach. He broke the bones of pigeons, and, allow- 
ing them to heal, he found the periofteum to be the 
chief organ for reproducing bone. He found that the 
callus had no adhefion to the broken bone, and was ea- 
_fily feparated from the broken ends which remained 
rough and bare. And, in purfuing thefe diffections, he 
found the periofteum mee glued to the external fur- 


face 
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face of the new bone; or he found rather the callus 
or regenerated bone'to be but a mere thickening of 
the periofteum, its layers being feparated, and its fub- 
ftance {welled. On the firft days he found the peri- 
ofteum thickened, inflamed, and eafily divided into 
many lamella, or plates; but while the periofteum 
was fuffering thefe changes, the bone was in no degree 
changed. On the following days, he found the tu- 
mor of the periofteum increafed at the place of. the 
fracture, and extending further along the bone ; its in- 
ternal furface already cartilaginous, and always tinged 
with a little blood, which came to it through the velf- 
fels of the marrow. He found the tumor of the peri- 
ofteum fpongy, and divifible into regular layers, while 
fill the ends of the bone were unchanged, or only a 
little roughened by the firft layer of the periofteum be- 
ing already converted into earth, and depofited upon 
the furface of the bone; and in the next ftage of its _ 
progrefs, he found the periofteum firmly attached to | 
the furface of the callous mafs. By wounding, not 
breaking, the bones, he had ftill a more flattering ap- 
pearance of a proof; for having pierced them with 
holes, he found the holes filled up with a fort of tom- 
pion, proceeding from the periofteum, which was 
thickened all round them, In an. early ftage, this 
plug could, by drawing the periofteum, be pulled out 
from its hole: In a more advanced ftage, it was infe- 
parably united to the bone, fo as to fupply the lof. 

- Haller, doubting whether the periofteum, a thin and 
delicate membrane, could form fo large a mafs of bone 
or callus, repeated the proofs; and he again found 
quite the reverfe of all this: That the callus, or the ori- 
| ginal 
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ginal bone, were in mo degree dependent on the peri- 
ofteum, but were generated from the internal veflels 
of the bone itfelf: ‘That the pertofteum did indeed ap- 
pear as early as the cartilage which is to produce the 
bone, feeming to bound the cartilage, and give it forms 
but that the periofteum was at firft but a loofe tiffue of 
cellular fubftance, without the appearance of veffels, 
or any mark of blood, adhering chiefly to the heads or 
proceffes, while it hardly touched the body of the bone. 
He alfo found that the bone grew, became vafcular, 
had a free circulation of red blood, and that then only 
the veffels of the periofteum began to carry red blood, 
or to adhere to the bone. We know that the bones 
begin to form in {mall nuclei, 1n the very centre of their 
cartilage, or m the very centre of the yet fluid callus, 
far from the furface, where they might be aflifted by 
the periofteum ; and that offification begins firft in 
the middle of the long bones, where the periofteum 
_ does not adhere, and is formed much later in the heads 
and procefles, whofe connection with the periofteum is 
very clofe. | 

Thus has the formation of bone been falfely attri- 
buted to a gelatinous effufion, gradually hardened ; or 
to that blood which muft-be poured out from the rup- 
tured veffels round a fractured bone; or to the indura- 

tion and change of the periofteum, depofiting layer 
after layer, till it completed the form of the bone. | 
But when, neglecting theory, we fet ourfelves to ex- 
amine, with an unbiaffed judgment, the procefs of na- 
ture in forming the bones, as in the chick, or in refto- 
ring them, as in broken limbs, a fucceffion of pheno- 
mena prefent themielves, the moft orderly, beautiful, 
| and 
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and fimple, of any that are recorded in the philofophy 
of the animal body: for if bones were but condenfed 
gluten, coagulated blood, or a mere depofition from 
the periofteum, they were then inorganized, and out 
of the fyftem, not fubject to change, nor open to dif- 
eafe; liable, indeed, to be broken, but without any 
means of being healed again: while they are, in truth, 
as fully organized, as permeable to the blood, as eafily 
hurt, and as eafily healed, as fenfible to pain, and as 
regularly changed as the fofter parts are. We are not 
to refer the generation and growth of bone to any one 
part. It is not formed by that gelly in which the 
bone is layed ; nor by the blood which is circulating in 
it ; nor by the periofteum which covers it; nor by the 
medullary membrane with which it is lined: but the 
whole fyftem of the bone, of which thefe are parts ons 
ly, is defigned and planned, is laid out in the very ele- 
ments of the body, and advances to ripenefs, by the con- 
curring action of all its parts. The arteries, by a de- 
termined action, depofite the bone; which is formed 
commonly in a bed of cartilage, as the bones of the 
leg or arm are; fometimes betwixt two layers of mem- 
brane, like the ‘boties of the {kull, where true cartilage 
is never feen, Often the fecretion of the bony mat- 
ter is performed in a diftind bag, and there it grows 
into form, as in the teeth ; for each tooth is formed in 
its little bag, which, by injeGion, can be filled and 
covered with veffels. Any artery of the body may 
affume this action, and depofite bone, which is fome- 
times alfo formed where it fhould not be ; in the ten- 
dons and in the a in the eee arteries, and in 


their 
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their valves, in the flefh of the heart itfelf, or even in 
the foft and pulpy fubftance of the brain. 

All the bones of the body, both in the human foe- 
tus, and in other animals, are merely cartilage before 
the time of birth. The whole foetus is gelatinous ; the 
bones are a pure, almoft tranfparent and tremulous gel- 
ly ; they are flexible, fo that a long bone can be bent 
into a complete ring 3 and no opacity, nor {pot of offi- 
fication is feen. | | 

This cartilage is never hardened into bone; but, 
from the firft, it is in itfelf an organized mafs. It has 
its veflels ; which are at firft traniparent, but which 
foon dilate, and whenever the red colour of the blood 
begins to appear in them, offification very quickly fol- 
lows, the arteries being fo far enlarged as to carry the 
coarfer parts of the blood. The firft mark of offifi- 
cation is an artery, which is feen running into the cen- 
tre of the gelly in which the bone is to be formed. 
Other arteries foon appear; overtake the firft; mix with 
it, and form a net-work of veflels; then a centre of 
offification begins, ftretching its rays according to the 
length of the bone, and then the cartilage begins to 
grow opaque, yellow, brittle ; it will no longer bend, 
and the {mall nucleus of offification is felt in the cen- 
tre of the bone, and when touched with a fharp point, 
is eafily known by its gritty feel. Other points of of- 
fification are fucceflively formed ; the offification being 
always foretold by the {preading of the artery, and by 
the arrival of red blood. Every point of offification. 
has its little arteries, and each oflifying nucleus has fo 
hittle dependence on the cartilage in which it is form- 
ed,that it is held to it by thefe arteries only ; and 

when 
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when the offifying cartilage is cut into thin flices, and 
fteeped in water till its arteries rot, the nucleus of of; 
fification drops fpentaneoufly from the cartilage, lea- 
ving the cartilage like'a ring, with a {mooth and regu- 
iar hole where the bone lay. we 8 | | 
The colour of each part of a bone is proportioned 
exactlyto the degree in which its offification has advan- 
ced. When offification begins in the centre of the 
bone, rednefs alfo appears; indicating the prefence of 
- thofe veflels by which the bony matter is to be poured 
out. When the bony matter begins to accumulate, — 
the red colour of thofe arteries is ob{fcured, the centre 
of the bone becomes yellow or white, and the colour 
feems to be rermeved towards the ends of the bone. In 
the centre, the firft colouring of the bone is a cloudy, 
diffufed and general red, becaufe the veflels are pro 
fule. Beyond that, at the edges of the firft circle, the 
vellels are more f{cattered, and diftin@ trunks are ea- 
fily feen, forming a circle of radiating arteries, which 
point towards the heads of the bone. Beyond that, 
again, the cartilage is tranfparent and pure, being yet 
untouched with blood; the arteries have not reached 
at, and its offification is not begun. Thus, a long 
bone, while forming, feems to be divided into feven 
variouily coloured zones. The central point of molt 
periect offification is yellow and opaque. On either 
fide of that, there is a zone of red. On either fide of 
that again, the veflels being more fcattered, form a 
vafcular zone*, and the zone at cither end is tranfpa- 
“Vou. I. te a rent 
* Itis curious to oblerve how completely vafcular the bone of 
achicken is hefere the oflification have fainly begun ; how the of- 
fification 
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rent or white. The offification follows the veffels, 
burying and hiding thofe veffels by which it is formed: 
The yellow and opaque part expands and {preads along 
the bone: The veffels advance towards the heads of 
the bones: The whole body of the bone becomes 
opaque, and there is left only a fmall vafcula® circle 
at either end: the heads are feparated from the body 
of the bone by a thin cartilage ; and the veflels of the 
centre, extending ftill towards the extremities of the 
bone, perforate that cartilage, pafs into the head of 
the bone, and’then its offification alfo begins, and a 
{mall nucleus of offification is formed in its centre. 
‘Thus the heads and the body are, at the firft, difting 
bones formed apart and joined bya cartilage; and 
they are not united till the age of fifteen or twenty 
years. a Riby ( 
The veflels are feen entering in one large trunk 
(the nutritious artery) into the middle of the bone: 
| | - From. 


fification having begun, overtakes the arteries, and hides them, chan- 
ging the tranfparent and vafcular part of the bone into an opaque 
white; how, by peeling off the periofteum, bloody dots are feen, 
which fhows a living connection and commerce of yeflels betwixt the 
periofteum and the bone ; how, by tearing up the outer layers of the 
tender bone, the vafcularity of the inner layers is again expofed. 
But of all the proofs of the vafcularity of bones and dépofition of the 
bony matter, the mofl beautiful is that of our common preparations ; 
where, after fillmg with mjeCtion the arteries of an adult bone, by 
_its nutritious veffels, we, by corroding the bone with mineral acids, 
diffolve the earth, leaving nothing but the tranfparent gelly, and thus 
reftore the bone to its original cartilaginous ftate; then the veflels 
appear in fuch profufion, that the bone may be compared in vafcula- 
rity with the foft parts, and it is feen that its arteries were not anni- 
hilated, but its high vafcularity only concealed by the depofition of 
the bony parts. — 
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From that centre they extend in a radiated form to- 
wards either end,and the dibres of the bone are radiated 
in the fame direction ; there are furrows betwixt the 
rays, and the arteries rin along in the furrows of the 
bone, as if the arteries were forming thefe ridges, {e- 
creting and pouring out the bony matter, each artery 
piling it up on either fide to form its ridge. The bo- 
dy of the bone is fupplied by its: own veffels ; the 
heads of the bone are fupplied by the-extremities of 
_ the fame trunks which perforate the dividing cartilage 
like a fieve; the periofteum adhering more firmly to the 
heads of the bone, it brings affiftant arteries from with- 
out, which meet the internal trunks, and affiit the offi- 
fication ; but with every help, the offiiication is not ac- 
| complied in many years. - 

. It is by the action of the veffels that all the parts of 
ste human body are formed ; fluids and folids, each for 
its refpeCtive ufe. The blood is formed by the action 
of the veffels, and all the fluids are in their turn formed 
from the blood. We fee in the chick, where there is 
no external fource from which its red blood can be 
derived, that red blood is formed within its own fyf- 
tem. Every animal fyftem, as it grows, aflimulates 
its food, and converts it,to the animal nature, and fo 
increafes the quantity of its red blood: And as the red 

blood is thus prepared by the actions of the greater 

— fyftem, the actions of particular veffels prepare various 
parts: fome to be added to the mafs of folids, for the 
natural growth ; others to fupply the continual wafte; 
others to be difcharged from the body as effete, and 
hurtful, or to allow new matter to be received ; others 
again. to perform certain offices within the body, as 
| , Ba the 
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the feeretion of femen, of faliva, of bile, or of urine. 
Thus the body is furnithed with various apparatus for 
_ performing various offices, and for repairing the watte: 
Thefe are the fecretions, and the formation of bone is 
one of thefe. The plan of the whole body lies in the 
émbryo, in perfec ‘order, with all its forms and parts. 
Cartilage is laid in the place of bone, and preferves ‘its 
form for the future bone, with all its apparatus of 
furrounding membranes, its heads, it proceffes, and 
its conneCtion with the foft parts. The colourlefs ar- 
teries of this pellucid, but organized mafs of cartilage 
keep upits growth ; extend, and‘yét preferve its form; 
and gradually enlarging in their own ‘diameter, at Jaft 
receive the entire blood. Then the depofition of 
' earthy matter begins. The bone is depofited im {pecks, 
which fpread and meet, and form themfelves into pe» 
fe& bone. While the bone is laid by arteries, the - 
cartilage is conveyed away by the abforbing veffels ; 
and while they convey away the fuperfluous cartilage, 
they model the bore into its due form; fhape out its 
cavities, cancelli, and holes 5 remove the thinner parts 
of the cartilage, and harden it into due confiftence. 
If fuch organization of arteries to depofite bone, and of 
abforbents to take up the cartilage and make room for 
the offeous matter, be neceflary in the formation and 
growth, it ‘is no‘leis neceflary for the life and health of 
the full formed bone. Its health depends on the regular . 
depofition and reabforption, moulding and forming the 
parts; and by various degrees of ation, bone is liable to 
inflame, to ulcerate, to rot and fpoil, to become brittle 
by too much fecreted earth, or to become foft bya Pree- 
dy difeafed abforption of its earthy parts. ‘The earth, 
which 
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which conftitutes the hardnefs, and all the ufeful pro- 
perties of bone, is dead, inorganized, and lies in the 
interftices of the bone ; where it is united with mu- 
cus, to give it confiftence and ftrength; furnifhed with 
abforbents to keep it in health, and carry ‘off its waft- 
ed parts; and pervaded by veffels to fupply it with 
new matter. The cartilage is itfe f a fecretion, to 
which the full fecretion of bone fucceeds, as the arte- 
ries grow ftronger in their fecretimg ‘office: for m a 
broken lim there is firft a thin effufion, then-a treamu-. 
lous gelly, then radiated veflels, then offifying pots, 
and thefe running together form perfect bone. If 
the broken limb be too m:ch moved during the 
eure, then the fecreting arteries are mterrupted in 
their office; perfe& ‘bone is never formed 3 it remains 
a cartilage and an wonatural joint is produced: but 
we cut the furface of thefe cartilages, and then ‘the 
veffels are opened again, the procefs is -renewed, and 
the bones «unite; or even by rubbing, by ftimula- 
ting, by merely cutting the furrounding parts, the 
veffels ave made active, and their fecretion is renewed. 
During all the procefs of offification, the abforbents 
proportion their aStion'to the ftimulus which is applied 
to them ; they carry away the ferous fluid, when:gelly 
is to take its place, they remove the:gelly, asthe bone 
is laid ; they continue renroving the bony particles alfo, 
which (as ma-circle) the arteries ‘continually irenew. 
Nothing *can ‘be more curious than this continual 
renovation and change of parts, even in the ‘hard- 
eft ‘bones. We ‘are accultomed ‘to fay of ‘the whole 
body, that it is ‘daily changed); that the:old :particles 
are removed; and mew ones ofupply ‘their place; that 
oie the 
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the body is not now the fame individual body that it 
as: but it could not be eafily believed that we {peak 
only by guefs concerning the fofter parts, what we 
know for certain of the bones. It was difcovered by 
chance, that animals fed upon the refufe of the dyer’s 
vats, received fo much of the.colouring matter intothe 
fyftem, that the bones were tinged by the maddertoa 
deep red, while the fofter parts were unchanged; notint 
remaining in the ligaments nor cartilages; in the mem- 
branes, veffels, nornerves; not even in the delicate vel- 
felsof the eye. It was eafy to diftinguifh by the micro- 
{cope,that fuch colour was mixed with the bony matter, 
and refided in the interftices only, but did not remain 
in the veflels of the bone, which like thofe ofall the bo- 
dy had no tinge of red; while our injections again fiJl 
the veffels of the bone, make all their branches red, 
but do not affect the colours of the bony part. When 
madder is givento animals, withheld for fome time, and 
then given again, the colour appears intheir bones; is 
removed; andappears again, with fuch afudden change 
as proves a rapidity of depofition and abforption ex- 
ceeding all likelihood or belief. All the bones are tin- 
ged in twenty-four hours; in two or three days their — 
colour is very deep: and if the madder be left off but 

for a few. days, the red colour is entirely removed. 
This tinging of the bones with madder, was the 
great inflrument employed by Du Hamel, for pro- 
ving by demonftration, that it was by layers from the 
periofteum that the bone was formed ; and how very 
far the mind is vitiated by this vanity of eftablifhing 
a doctrine on facts, is to eafily feen here. As Du Ha- 
mel beened: that the periofteum depofited fucceflive 
layers, 
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layers, which were added to the bone, it was his 
bufinefs to prove that the fucceflive layers would be 
depofited alternately red, white, and red again, by gi- 
ving a young animal madder, withholding it for a lit- 
tle while, and then beginning again to give it. Now, 
it is eafy to forefee that this tinging of the lamelle 
fhould correfpond with the fuccefflive times in which 
the periofteum is able to depofite the layers of its fub- 
fiance; but Du Hamel very thoughtlefsly makes his 
layers correfpond only with the weeks or months in 
which his madder was given or withheld. Itis eafy 
to forefee alfo, that if madder be removed from the 
bones in a few days (which he himfelf has often told 
us), then his firft layer, viz. of red bone, could not 
have waited for his layer of white to be laid above it, 
nor for a layer of red above that again, fo as to enable 
him to fhow fucceffive layers: And if madder can fo 
penetrate, as to tinge all the bones that are already 
formed, then, though there might be firft a tinged 
bone, then a white and colourlefs layer, whenever he 
proceeded to give madder for tinging a third layer, 
it would pervade all the bone, tinge the layer below, 
and reduce the*whole to one tint. If a bone were 
thus to increafe by layers, thick enough to be vifible, 
and of a diftinct tint; and if fuch layers were to be con- 
tinually accumulated upon each other every week, what 
kind of a bone fhould this grow to? Yet fuch is the 
fa{cinating nature of a theory, that Du Hamel, un- 
mindful of any interruptions like thefe, defcribes bold- 
ly his fucceflive layers; carrying us through regular 
details, experiment after experiment, till at laft he 
brings up his report to the amount of five fucceflive 

16 layers, 
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layers, viz. two red layers, and three white ones: Nay, | 
im one experiment he makes the tinge of the madder 
continue in the bones for fix months, forming fucceflive 
layers of red and white; although, in an earlier expe- 
riment (which he muft have forgotten in his hurry), 
he'tells us, that by looking through the tranfparent 
part of a cock’s wing, he had feen the tinge of the mad- 
' der gradually leave the bones in a few days. 

Thefe experiments are as gro{s and palpable as the 
occafion of them ; and fhould ftand as a warning to us, 
fhowing how feverely and honeftly we ought to queftion 
eur own judgment, when we aim at confirming our 
preconceived theories by experiments and facts. 

Yet by thefe experiments with madder, one moft 
important fact is proved to us; that the arteries and 
abforbents, acting in concert, alternately depofite and 
reabforb the earthy particles, as faft as can be con- 
ceived of the foft parts, or even of the moft moveable 
and fluctuating humours of the body. The abforp- 
tion of the hardeft bones is proved by daily obferva- 
tion. When a carious bone difappears before the in- 
teguments are opened ; when a tumour, prefling up- 
on a bone, deftroys it; when an aneurifm of the tem- 
poral artery deftroys the fkull; when an aneurifm of 
the heart beats open the thorax, deftroying the fter- 
num and ribs; when an aneuri{m of the ham deftroys 
the thigh-bone, tibia, and joint of the knee; when 
a tumour coming from within the head, forces its way 
through the bones of the fkull ;—in all thefe cafes, 
fince the bone cannot be annihilated, what can hap- 
pen, but that it muft be abforbed: and conveyed 
away? If we fhould need any ftronger proofs than 

ie 
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thefe, we have. molities offium; a difeafe by which, in 
a few months, the bony fyftem is entirely broken up» 
and conveyed away, by a high action of the abfor- 
bents, with continual and deep-feated pain, a dif. 
charge of the earthy matter by the urine, and.a gradual 
foftening of the bones, fo that they bend under the 
weight of the body; the heels are turned up behind 
the head; the {pine becomes crooked ; the pelvis dif- 
torted; the breait is crufhed, and ae in: and the 
functions. beginning to fall low, the patient, after a 
flow. hectic fever, long-and much fuffering of pain and 
mifery,. expires; with. all the bones diftonted ina 
fhocking degree; gelatinous, or nearly fo, robbed of 
_ all their earthy parts. and fo thoroughly: abana thas 
they may be cut with the knife. 9 330 

Thus every bone,has, like the foft satiss: its artes 
’ ries, veins and abforbent vellels. And every-bone has 
its nerves too: We. fee them entering, mto its. fubs 
ftance i in fmall threads, as on the furfaces of the fron- 
tal.and par ictal benes: We fee them entéring for 
particular purpofes, by. a large and peculiar: hole, as’ 
the: nerves which ge into the jaws to reach the: teeth :. 
We find delicate nervesgoing into each bonealong with; ' 
its nutritious veffels ; and yet we dare hardly believe’ 
the demonftration, fince bones feem quite infenfible: 
and dead... We have.no pain when the’ péeriofteum is 
rafped and fcraped from'a bone: We have no feeling 
when bones are cut,in amputation ; or when, in a 
broken: limb, we eut off with pincers the protruding: 
end) of a, bone: We feel no pain whena bone isttrepan- 
ed, or when cauttics ave applied to. it; and it has beer 
always known, that the heated irons which the old fur« 
Your — C- Seons 
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— geons ufed fo much, made no other impreffion upon 
the bone than to excite a particular titillation and heat, 
rather pleafant than painful, running along the courfe 
ofthé bone. But there is a deception in all this.’ A 
bone may be exquifitely fenfible, and yet give no 
pain; a paradox which is very eafily explained. A 
bone may feel acutely, and yet not fend-its fenfation 
to the brain. It is not fit that parts fhould in this 
fenfe feel, which are fo continually expofed ‘to {hocks 
and blows, and all the accidents of life; which have 
to fuffer all the motions which the thier parts require. 

In‘ this fenfe, the bones, the cartilages, ligaments, 

burfe, @nd.all the parts that relate to joints, ate quite 
infenfible-and dead. ~A bone does not feel, or its feel- 
ings are not conveyed to the brain; but with this 
fingle exception, it fhows every mark of life. Scrape 
a bone, and its veffels bleed; cut or bore a bone, and 
its granulations fprout up ; break a bone, and it heals ; 
or cut a piece of it away, and more bone will be rea- 
dily produced ';. hurt it in any way, and it inflames; 
burn it, and it dies: take any proof of fenfibility, but 
the mere feeling of pain, and it will anfwer to the 
proof. “In fhoft, thefé parts have a fenfibility which 
belongs to themfelves, but have no feelings in corre- 
fpondence with the general fyitem. 

A bone feéls ftimuli, and is excited to read ; in- 
juries produce inflammation in the bones, as in the 
_foft parts; and then {welling and {pongy loofene(s, 
anda fulnefs of blood, fuppuration, ulcer, and the 
death and difcharge of the difeafed bone enfue. When 
the texture of a bone is thus loofened-by inflammation, 
its feeling is roufed; and the hidden. fenfibility ‘of 

| , W | 1 0 ‘the 
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the bone rifes up like a new property of its nature : 
and as the eye, the fkin, and all feeling parts, have 
their fenfibility increafed by difeafe, the bones, liga- 
ments, burfz, and all the parts whofe feeling, during 
health, is obfcure and hardly known, are roufed to a. 
degree of fenfibility far furpafling the foft parts. The 
wound of a joint is indeed lefs painful at firft, but 
when the inflammation comes, its fenfibility is raifed 
to a dreadful degree: the patient cries out with an- 
guifh. No pains are equal to thofe which Sissies de to 
the bones and joints. 

Thus. offification is a procefs of a truly animal na- 
ture: no coagulation will harden cartilage into bone : 
no change of confiftency will convert the blood into it ; 
no condenfation of the periofteum can aflimilate it to 
the nature of abone. Bone is not the inorganic con- 
crete which it was once fuppofed ; but it is a regularly 
organifed part, whofe form fubfifts from the firft ; and 
which is perfected by its fecreting arteries, balanced, 
--as in every feeretion, by the abforbents of the part; 
it lives, grows and feels; is lable to accidents, and 
fubject to difeafe. It is a procefs which, at firft, ap- 
pears fo rapid, that we fhould expe@ it to be foon 
complete; but it becomes in the end a flow and difii- 
cult. procefs. It is rapid at firft; it advances flowly | 
after birth; it is not completed in the human body 
till the twenticth year; it is forwarded by. health 
and ftrength, retarded by weaknefs and difeafe. In 
fcrofula it is imperfect ; and fo children become ric- 
kety, the bones foftening and {welling at their heads, © 
and bending under the weight of the body. And why 
fhould we be furprifed, that careleffnefs of food or 

ae clothing, 
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clothing, bad air, or languid health, fhould catife that 
dreadful difeafe, when more or lefs heat, during the 
incubation of a chick, affects the growth of its bones ; 
when the ficknefs of a creature, during our experi- 
ments, protracts the growth of callus; when, in the 
accidents of pregnancy, of profufe fappuration, or of 
languid health, the knitting of broken bones is ~~ 
ed, or wholly prevented. 

This procefs, fo di ficult and flow, is affifted ‘5h eve- 
ry provifion of nature. The progrefs of the whole is 
flow, that as long as the body increafes in ftature; 
the bones alfo may grow ; but it is affifted inthe in- 
dividual parts, where fome are flow; fome rapid in 
their growth ; fome delayed, as the heads ‘of joints, 
that their bones may be allowed to extend ; and others 
haftened, as the pelvis, that they may acquite their 
perfect fize early in life. Ofiification is affifted by the 
foftnefs of the cartilaginous bed in which the bone is 
formed; by thofe large and permeable veflels which 
earry eafily the groffer parts of the b!ood ; by a quick 
and powerful abforption, which all along is modelling 
the bone; and, mott of all, by being formed in detach- 
ed points, multiplied and crowded together, wherever 
much bone is required. 

There is one central ring firft offified ina long bone, 
as of the leg or arm; the heads or ends of the bone 
are at firft mere cartilage, but they alfo foon begin to 
offify ; the body ftretches in a radiated form towards 
either head ; the heads offlifying each in its centre, al- 
fo. ftretch towards the bone ; the heads meet the body, 
and join ‘to it; a thin eatitage” only i is interpofed, 
‘ines grows gradually thinner till the twentieth year, 
‘af | and 
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and then difappears; the body, heads, and proceffes, 
becoming one bone. In flat bones, as in the fkull; 
offification goes from one or more central points, and 
the radiated fibres meet the radii of other offifying 
points, or the edges of the next bone.” The thick 
round bones which form the wrift and foot, have oné 
offification in their centre, which is bounded’ by ¢ar- 
tilage all round. ‘The proceffes are often diftinct offi- 
fications joined to the bones, like their heads; and flow- 
ly confolidated with them into firm bones*. Parry 
While the bone is forming, various parts, effential to 
its fyftem, gradually rife into view. At firft, we cannot 
in the long bone perceive any heads, procefies, ‘cavi- 
ties, or cells; thefe parts are very flowly formed, and 
dre perfeGed only in the adult bone} 
At firft, the whole length of a long bone jis repre. 
fented bya tranfparent gelly ; where there i is no diftine- 
tion of heads nor proceffes, ‘it is all of one mafs.: After 
the red blood has begun to tinge this cartilage, the 
offification begins, and one ring is formed in the mid! 
dle of the bone: from this ring, the fibres ftretch to- 
wards either end, and ftop there; then it begins to 
appear that the heads and body are diftinG parts the 
fibres of the growing bone have extended till’ the cat 
tilage is annihilated, and only a {mall plate‘remains, fe- 
parating the knobs of the heads from the lotig. body 
of the bone. Thus, there is no diftin@ion betwixt the 
heads and the body, while the‘boné is cartilaginous ; 
they begin to appear, as diftin® parts, at that flage in 
which the nie? of the bone i ig oflified, and: each of the 


heads 


* The proctls a and heads are named the epiphyte a and sporty 
‘of bones: 
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heads.is beginning to form ; they continue three dit. 
tin& bones, ; during all the early part of life, and are 
eafily feparated, by foaking the bone in water; when 
they are feparated, there is feen a rough hollow on 
the furface of the epiphyfis, or feparated head, anda 
rough convexity onthe end of the body: they are 
finally; united into one bone, . about the. GraRaMe 
year. 7 | 

_In the pea easianee there is no ‘Nalhow, nor ca- 
vity; it is all one felid mafs. When the offification firft 
appears, the cavity of the bone alfo begins, and extends 
with the offification...At firft, the cavity is confined 
chiefly. to the middle of the bone, and extends very 
flowly towards the ends. This cavity, in'the centre 
of the bone, is at firft.fmooth, covered’ by an inter- 
nal membrane, containing the trunks and branchings 
of the nutritious veffels, which enter by a great hole, 
in the middle of the bone ; and the cavity is traverfed, 
with divifions of its-lining membrane, which, like a 
net-work of partitions, conduét its branches tovall parts 
of the. internal furface of the bone ;-and its nets, or 
methes,. are filled witha reddifh ag ferous fluid, 
the young bone, but fecrete and contain a perfect mar- 
row in-the adult.bone... 

)» The whole; fubftance of a pone: ‘is ‘not only fi- 
Bisa as appears outwardly, but is truly lamellated, 
confifting of mauy) diftinét and delicate plates: of 
bone; which lie over, each other in regular order, 
and might fuggeft the notion that fucceflive. offifica- 
tions, of the, _periofteum : form’ the’ bone. | Thefe la 
melle, or plates, are more condenfed ait firmer to- 
wards the outer. furface 5 and aré more loofe, feparates 
‘and {pongy, towards the internal furface of the bone: 

: and 
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and it 1s eafily feen, during the ‘gtowth 6f-a young 
bone, that the inner-and’ more delicate plates are? feu 
parating from the walls of the bone, and receding to- 
wards its cavity ; and thefe’ plates, béing again ‘erofled 
by fmall bony partitions, “forma net-work, or ipongy 
mafs, which fills the whole cavity of the bone.’ In the 
middle of the bone, the cavity 18 {mall, the walls are 
thick, and have all their bony plates ; the cells of net 
work are few, and large + but. towards the ends, the 
bone fwells out ; the cavity alfo is large, but it is not 
like that in the aida, a large tubular cavity ; itis fo 
érofled with lattice-work, with fmall interftices’ and 

cells, that it feems all one fpongy mafs of bones and fo 
many of the inner layers are feparated, to form’ this 
pr ofufion of cells, that the whole fubftance of the bone 
has degenerated into this lattice-work,; leaving only a 
thin outward fhell*, This reticular form is what a- 
natomifts call the cancelli, lattice-work, net-work, or 
alveolar part of the bone; it is lined throughout with 
one delicate membrane; and inward partitions of the 
fame lining membrane coyer each divifion of the lat- 
tice-work, forming each cell into'a diftiné eavity. 
In thefe cavities or cells the marrow is fecreted. The 
fecretion is thin and bloody’i in children ; it thickens as 
we advance in years; it is a folid oil, or marrow, in 
the adult. The marrow is firmer, and more perfect in 

Be oi noes : | the 


_.* That it is: merely an expanfion, of the layers that forms the 
eanagli and a mere {welling and {ponginefs of the fame quantity 
of bony fubftance, ‘that makes the ends fo much thicker than the 
middle, is proved by this, that an inch of the fmaller bony tube, 
eut from the middle, weighs equally with an inch of the large 
| fpong y tube, cut out from the ends. 
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the, middle of the. bone;,-more thin and ferous to- - 
wards the fpongy .ends... The whole mafs, when fha- 
ken out of the bone, is like a bunch of. grapes, each 
hanging by its ftalk... The globules,. when feen with 
the microfcope, are neat, round, and white, feeming 
like fnall pearls, and, each. flalk. is feen to be a fmall 
artery, which comes along the membrane of the can- 
celli, {fpreads its branches beautifully. on the furface of 
the bag, and ferves to-fecrete the marrow, each {mall - 
twig of artery filling its peculiar cell.. To this, an old 
anatomift added, that they had their contractile power, 
like. the urinary bladder, for expelling their contents 5 
that they {queezed their marrow, by channels of com- 
munication, through and among the bony layers; and 
that their oil exuded into'the joint, by nearly the fame 
mechanifin by which it got into the Shitanee of the 
bone. 

..While the conftitution of a bone was not at all un- 
derftood, anatomifts noted with particular care, every 
trifling peculiarity, in the forms or connections of its 
parts, and thefe lamelle. attracted. particular notice. 
That a bone is formed in fucceflive plates, is eafily. 
feen, as in whalebone; or in the horns and bones 
of the larger animals ; in church-yard bones, which 
have been long buried, or long expofed to the air. 
ft is demonfirated by a. careful picking, and fepa- 
‘ vation of the fcales, in a young bone, or by burn- 
ing a bone, which melts and confumes its gelly, and | 
leaves the bony parts entire. It is feen in the com- 
mon difeafes of bones ;, for they cait off by fuceeflive 
foliation } and ome papi is thoroughly poled and caft 

off, 
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off, whilit another is entire, and found. Malpighi 
had firft obferved. the lamellated ftruCture of bones, 
likening them to.the leaves of a book. Gaglhardi, who,: 
like Hippocrates, went among the burial places of the. 
city, to obferve the bones there, found: in a tomb, 
where the bones had been long expoled, a fkull, the os 
frontis of which he could diflect into many layers, with 
the point of a pin. He afterwards found various bones, 

from all parts of the body, thus decompofed ; and he 
~ added to the doctrine of plates, that they wereheld to- 
gether by minute proceffes; which, going from plate 
_ to plate, performed the oflices of nails: Thefe appear- 
ed to his imagination to be of four kinds, ftraight and 
inclined nails, crooked or: hook-like, and fome with 
{mall round heads, of the forms of bolts or pins *. >: * 
. Another notable diicovery, was the ule‘of the holes 
which <are very eafily. feen through the -fubftance of 
bones, and among their plates. ‘hey are, indeed, no 
more than the channels by which the veifels pafs intothe 
bones; but the older anatomifls imagined them to be 
ftill more important, allowing the marrow to tranfude 
through all the fubftance of the bone, and keep it foft. 

Now this notion,,ef lubricating the-earthy:parts of a 
bone, like the commontalk about fomentations tothe in- 
ternal parts of the body, is very mechanical, and very 
ignorant; for the internal parts of the body, are both 
hot and moiit of themfelves, and neither heat nor moi- 
fture can reach them from without: the bone is al- 
ready fully watered with arteries ; it is moift in itfelf, 
“Miele -< orth :te Dy arte and 


* 'Thefe nails, which ‘Gagliardi imagined, were no more than the 
little irregularities, rifings, and hollows of the ene plates, by 
which they are connected, 
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and cannot be further moiftened nor lubricated, unleis 
by a fuller and quicker circulation of its blood. It 
muft be preferved by that moifture alone which exifts 
in its fubftance, and muft depend for its confiftence 
upon its own conftitution ; upon the due mixing up of 
its gluten and earth. Every part is preierved in its 
due confiftence by the veffels which form its fubfift- 
ence; and I fhould no more fuppofe fat neceflary for _ 
preferving the moiftneds of a bone, than for prevent- 
ing brittlenefs in the eye. This marrow is, perhaps, 
more an accidental depofition, than we at firit fight 
believe. We indeed find in it fuch a regularity of 
ftruGture, as feems to indicate fome very particular ufe; 
but we find exactly the fame ftruCture in the common 
fat of the body. When, as we advance in years, more 
fat is depofited in the omentum, or round the heart, 
we cannot entertain the abfurd notion of fat being 
needed in our old age, to lubricate the bowels or the 
heart ; no more is the marrow (which is not found in 
the child), accumulated in old age for preventing brit- 
tlenefs of the bones. 

The blood vetiels of a bone are large, in proportion 
to the mais of the bone: For firft one great trunk en- 
ters commonly about the middle of the bone, as in the 
thigh-bone, leg or arm, and is called the nutritious or. 
medullary artery : it penetrates into the central cavity 
ofthe bone, fpreads upwardsand downwards, fupplying 
all the fubitance of the bone itfelf, and giving thofe 
delicate arteries which feerete the marrow. Other | 
arteries enter from without, at the ipongy ends of the 
bones, where the holes are not vifible only, but very 
large in the adult; pacticularly large arteries enter in- 

te 
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to the heads of the bones, as of the fhoulder, or of the 
thigh-bones ; and there the periofteum adheres very 
ftrongly : and every where on its furface the Bone is 
fupplied by numerous veffels from the periofteum (and 
this feems, indeed, to be the chief ufe of that mem- 
berane); fo that in tearing off the periolteum, the fur- 
face of the membrane, and of the bone, are feen co- 
vered with bloody points ; all the veffels are conduct- 
ed to the fubftance of the bone by its two membranes : 
the internal veflels by the membrane which lines the 
cavity, and which is known by the abfurd name of ins 
ternal periolteum; the external one by the outer 
membrane, the proper or external periofteum. 

The internal periofteum is that membrane which 
furrounds the marrow, and in the bags of which the 
marrow is formed and contained. It is more connect~ 
ed with the fat, than with the bone ; and in animals, 
ean be drawn out entire from the cavity of the bone: 
but its chief ufe is to conduct the veflels which are to 
enter into the fubftance of the bone ; and this con- 
nection and office is fo effential to the life and health 
of the bone, that the {pina ventofa, or {crophulous bone, 
is merely a failure of the internal circulation, a total 
corruption of the marrow, and a confequent lofs of the 
medullary veflels ; by which the whole bone dies, is 
thrown out by nature, or more frequently the limb muft 
be cut off. The fame effect is produced in our experi- 
ments, where, by piercing into the medullary cavity, 
_and deftroying the marrow, the fhaft of the bone dies, 
while the heads and procefles live, merely becaufe they 
are fupplied more fully by their external veffels. 

The periofileum, which was once referred to the du- 
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ra mater, is merely condenfed' cellular fubftance; of 
which kind of matter we now trace many varied forms 
and ufes; for, fo clofe is the connection of ‘the peri- 
ofteum, tendons, ligaments, fafcia, and burfe, and fo 
much are thefe parts alike in their nature and proper- 
ties, that. we reckon them but as varied forms of one 
common fubftance, ferving for various ufes in different 
parts.. The periofteum confifts of many layers, accu- 
mulated and condenfed one above another: it adheres 
to the body of the bone by fmall points or procefles, 
which dive into the fubftance of the outer layer, giving 
a firmadhefion to it, fo thatit may bear the pulling of the 
great tendons, which are fixed ‘rather into the peri- 
ofteum, than into the bone *.. It is alfo connected with 
the bone, by innumerable veffels.. It is not in itfelf 
vafcular; but it is the medium by which veflels are 
tranfmitted te the bone ; and our injeCtions, do not ea- 
fily colour the periofteum itfelf,, while they make the 
bone which belongs to it thoroughly red. The layers 
of the periofteum neareft to the bone, are condenfed and 
ftrong, and take a {trong adhefion to the bone, that 
the veflels may be tran{fmitted fafely, and the fibres 
of this inner layer follow the longitudinal direGions 
of the bony fibres. The periofteum is loofer in its tex- 
ture outwardly, where it is reticulated and lax, chan- 
ging imperceptibly into the common cellular fubftance. 
There the fibres of the amenanoneee aflume the direc- 
) tions 


* It would appear that the arteries are convertible through time 
into thefe stooth-like procefies, by. which the periofteum is. fixed 
into the bone; for in youth, the veffels are numerous, the | adhe- 
fion flight, and ‘the feparation bloody ; but in the older fabjee, 
the feparation is more difficult, and lefs blood is feen. 
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tions of the mufcles, tendons, or other parts which run 
over it. The office of the periofteum is not to generate 
bone; and therefore it adheres but lightly to the grow~ 
ing baat It is to nourifh the external plates; and 
therefore as the bone grows, and asthe external plates 
are further removed from the medullary veffels, the 
adhefion of the periofteum becomes clofer, its arteries 
are enlarged, and the dependence of the outer layers 
on the periofteum is as well proved as the dependence 
of the body of the bone upon its medullary artery ; 
for as piercing the medulla kills the whole. bone, 
hurting the periofteum kills the) outer layers, of the 
bone. Any accident which robs the bone of its pe- 
riofteum has this effet; accidental: wounds: of» the 
_ periofteum, deep ulcers of the foft parts, as onthe fhin, 
the beating of aneurifms, the growth of tumors, ‘the 
preffure even of any external body, will, by hurting the 
periofteum, caufe exfoliation, which: is, in plain terms, 
the death: of the external layer, by the injury of the 
_ outward veffels; and»an active inflammation of: the 
deeper layers, which being fully nourifhed by the in- 
ternal arteries, inflame, {well, become porons and fpon- 
gy, form granulations, and thefe granulations pufh off 
the mortified plate, and form themfelves into new 
bone, which fapplies its: place.) = phar 
The cartilages -are alfo part of the living father) of 
the bone: and we fee too well,.in the queftion of the 
bones themfelves, how unphilofophical it muft be, to 
deny organization and feeling to any part of the living 
body, however dead or infulated it may appear ;, for 
every part has its degree of life: the eye, the fkin, the 
flefh, the tendons, and the bones, have fucceflive de- 
grees 
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grees of feeling and circulation. We fee, that where 
even the loweft of thefe, the bone, 1s deprived of its 
{mall portion of life, it becomes a foreign body, and is 
thrown off from the healthy parts, as a gangrened 
limb is feparated from the found body ; and we {peak 
as familiarly of the death ofa bone, as of the gangrene 
of foft parts. How, then, fhould we deny organization 
and life to the cartilages, though furely, in refpect of 
feeling, they muft ftand in the very laft degree ? 

The periofteum goes from the bone over the furface 
of the cartilage alfo, where it is named perichondrium : 
It ftill preferves its own vafcular nature; the veflels 
can be injected ; and it is not to be believed that the 
perichondrium has thefe veffels, without commuinica- 
ting them to the cartilage to which it belongs. We 
fee red arteries in the centre of an offifying cartilage; 
and therefore we know that the trunk of the artery 
may be red, as in the oflifying part of the cartilage, 
and yet the extremity of the fame artery be pellucid, 
asin the unoffified part. Since veffels run through 
the cartilage to generate bone, we cannot, in reafon, 
fuppofe that thefe veffels are produced in the inftant 
in which they appear: They had exifted before ; they 
are but dilated now; the increafing action dilates them, 
ahd the dilatation makes them red : this enables them 
to feerete bone, and, in many cafes, as in the acciden- 
tal joint formed by a fracture ill cared for, we can, by 
paring the cartilage, fet the veflels free again, and make 
them begin to fecrete. 

Wherever we find a vafcular membrane furround- 
ing and nourifhing any part, as the vitreous or cty- 
{talline humours in the eye, we muft not fuppofe 

7 that 
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that fuch are imfulated parts, maintained there by 
mere adhefion ; but mult confider them as parts re- 
gularly organized, their vafcular membrane being part 
of their living fyftem; and though the tranfparent 
humours of the eye, the cartilages and ligaments over 
all the body, and all the fyftem of the bones, have been 
confidered as mere concretes, and infulated parts, they 
are now known to be regular parts of the living whole. 
The cartilages have no very active circulation; it is 
fuch as to keep them in life, but not fo active as to en- 
danger inflammation; in the continual fhocks which 
they muft endure, their feeling muft be very obfcure, 
for feeling alfo would have been inconfiftent with 
their offices, which is tevcover and defend the bones; 
to yield to the weight of the body, and to reftore them- 
felves when that weight is removed 3 to bear all the 
- fhocks of leaps or falls; to perform all the motions of 
the body, and the continual workings of the joints, 
where they rub, and even grate upon each other, 
without danger or pain. 

We now underftand the conftitutian of a bone, and 
can compare it fairly with the foft parts in vafcularity, 
and in feeling; in quicknefs of abforption ; in the 
regular fupply of blood neceffary to the life of the 
bony fyftem ; in the certain death of a bone, when 
deprived of blood by any injury of its marrow, or of 
its periofteum, as a limb dies of gangrene, when its 
arteries are cut or tied ; in the continual aCtion of its 
abforbents, forming its cavity, fhaping its procefles 
_and heads, keeping it found and in good health, and ~ 
regulating the degree of bony matter, that the com- 
pofition may neither be too brittle nor too foft, From 

this 
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this conftitution of a:‘bone, we can eafily forefee how 
the callus for uniting broken bones muft be formed ; 
not by a mere coagulation of extravafated juice, but 
by a new organization refembling the original bone. 
The primordium of all. the parts of the body is a 
thin gelatinous mucus, in which the forms of the 
parts are laid’; andthe preparation for healing wounds, 
and for every new part that needs to be formed, isa 
fecretion of mucus’ which is foon animated. by veffels 
coming into it from every point. In every external 
wound, in every internal inflammation, wherever ex- 
ternal parts are to be healed, or internal vifcera are 
- about to adhere, a mucous matter is fecreted, which 
ferves as a bed or nidus, in which ‘the veflels {pread 
from point to point, till the mucus is animalized and 
converted into a membrane: And thus the heart, the 
inteftines, the tefticle, and other parts, adhere by in- 
flammation to the coats which furround them, and 
which are naturally loofe. It is a mucus of the fame 
form which unites the ends of a broken bone; and, by 
breaking the bones of animals, and attending to the 
progrefs of the callus, we find firft a thin mucus; then 
that thickened into a tranfparent gelly; that gelly 
growing vafcular, and thefe veffels gradually depofit- 
ing nuclei of offification in the centre of the mafs ; and 
by madder, or by fine injections, we can make the gelly 
appear vafcular, and the nuclei of offification quite red. 
The colours of our injections begin to tinge the carti- 
lage as it begins to offify, and as foon as the offifica- 
tion is general, it receives a general tinge. | 
» Now when we find the fubftance of the oldeftt’ en 
ne full of veilels; why fhould we doubt of its being 
: able, 
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able, from its own peculiar veffels, to heal a breach, 
or to repair any lofs?. We have no reafon to refer 
the generation of callus to the marrow, to the peri- 
ofteum, ner to the fubftance of the bone itlelf; for 
they ate but parts of the common fyftem of a bone ; 
and each part of this fyftem is of itfelf capable of re- 
generating the whole. How little the conflitution of 
a bone has been underftood, we may know from the 
firange debates. which have fubfifted fo long about 
the proper organ for generating callus. Some have 
pronounced. it to be the periofteum; others the me- 
dullary vefiel, and-internal membrane ; others the fub- 
fiance of the bone itfelf:, but I have been: employed 
in explaining, that not only any part of the bone, 
‘periofteum, or marrow, but even any artery in all 
the fyftem, may aflume that aGion which generates 
~ bone.. In the heat of this difpute, one of the moft: 
eminent anatomifts produced a difeafed bone, where 
anew bone had been formed furrounding a carious 
one, and the {poiled bone rattled within the cavity of 
the found one. Here we fhould have been ready to pro- 
nounce, that bone could be formed by the periofteum 
alone., , But prsenthy another anatomift produced the 
_ very reverle, viz. a found young bone, forming in 
_ the hollow oom of a bone which had been long. 
dead ; where, of courfe, the callous matter mutt have — 
been poured into the empty cavity of the {poiled bone, 
from the ends which ftill remained found, or mutt 
have been féecreted by the medullary veffels. But the 
truth is, that callus may be thus produced from any 
part of the fyftem’ of a bone; from its periofteum, 
from its medulla, or from the fubftance of the bone 
Bey Ol, 1, E eae itfelf, 
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itfelf& If we pierce the bone of any animal, and de- 
ftroy the marrow, the old bone dies, and a new one 
is formed from the periofteum : if we kill the creature 
foon, we find the new bone to be a mere fecretion 
from the inner furface of the periofteum; and if we 
wait the completion of the procefs, we find the new 
bone beautiful, white, eafily injected, and thick, loote 
in its texture, and vafcular and bloody, but fill firm 
enough for the animal to walk upon; and inthe 
heart of it, we find the old bone dead and black. If 
we revere this operation, and deftroy y the periofteum 
only, leaving the nutritious veffels entire, then the - 
new bone is formed frefh and vafcular by the medul- 
lary veffels, and the old one furrounds it quite black 
and dead ; and in fractures of the patella, or knee- pan, 
where there are no medullary veflels, the pieces are 
- united by a callus, which is fecreted from the veffels 
of the bone itfelf. 

The difeafes of the bones are the moft seabens in 
furgery ; and it is impoflible to exprefs how much the 
furgeon is concerned’ in obtaining true ideas of the 
ftructure, conflitution, and difeafes of bones ; how te- 
dious, how painful, and how loathfome thefe difeafes _ 
are ; how often the patient muft lofe his limb, or en- | 
danger his life ; how very ufeful art is ; but, above all, 
what wonders nature daily performs in recovering 
bones from their difeafed fate. 
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OF THE SKULL IN. GENERAL~-THE BONES OF WHICHIT 
IS COMPOSED—-THEIR TABLES—-DIPLOE—-SUTURES— 
THEIR ORIGINAL CONDITION, AND THEIR PERFECT 


FORM, REPRESENTED AND EXPLAINED ) ¥ 


W ure the bones in general ferve as a bafis for the 
foft parts, and for fupporting and dire@ing the mo- 
tions of the body, certain bones have a higher ufe in 
containing thofe organs whofe offices are the moft ef- 
fential to life. The fkull defends the brain ; the ribs 
and fternum defend the heart and lungs; the {pine 
contains that prclongation of the brain which gives 
out nerves to all the body: and the injuries of each of 
thefe are important in proportion to the value of thofe 
parts which they contain. 

How much the ftudent is interefted in obtaining a 
correct and perfect knowledge of the fkull, he mutt 
learn by flow degrees. For the anatomy of the fkull 
is not important in itlelf only ; it provides for a more 
accurate knowledge of the brain; explains, in fome 
degree, the organs of fenfe ; inftructs us in all thofe 
accidents of the head which are fo often fatal, and { 
often require the boldeft of all our operations. The 

et ge marks 
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marks which we take of the fkull, record the en- 
trance of arteries; the exit of veins and nerves ; the 
places and ufes of thoie mufcles which move the jaws, 
the throat, the fpine. Indeed, in all the human body, 
there is not found fo complicated and difficult a ftudy, 
as this anatomy of the head; ; and if this fatiguing flu- 
dy can be at all relieved, it muft be by firlt eftablith- 
ing a very regular and orderly piping of the 
fkull. 4 
~¥For this end, we ditingane the feels ‘where ied 1r- 
recular furface is compofed of many {mall bones, from 
the cranium or fkull-cap, where a few broad. and flat 
fhaped bones form the covering of the brain. It is 
thefe chiefly which incloie and defend the brain, 
which are expofed to injuries, and are the fubje@ of 
operation. It is thefe alfo that tranfmit the nerves. 
So that the cranium is equally the object of attention 
with the anatomift and with the fargeon. 

All the: bones of the cranium are of a flattened 
form, confifting of two tables, and an intermediate di- 
ploé, which. anfwers to the cancelli of other bones. 
The tables of the fkull are two flat and even plates of 
bone : the external. is: thought to be thicker, more 
{pongy, lefs eafily broken; the thinner table, again, is 
denfe, thin and brittle, very eafily broken, and is fome- 
times fractured, while the external table remains en- 


tire: Thence itis named. tabula vitrea, or the glafty taken 


ble: ‘Thefe tables are parted from each other by the 
“diftance of a few lines*; and this {pace is filled up with 
mous Ji6 Sh 8h QOstial ¢ sinsi ta a ee the 


* In anatomy there is occafion in almoft every sielcription, for a fcale 
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the diploé, or cancelli. The cancelli, or lattice work, 

is a net of membranes, covered with veflels, partly for 
fecreting marrow, and partly for nourifhing the bone ; 
and by the dura mater adhering to the internal fur- 
face, and fending in arteries, which enter into the can- 
eelli by pafling through the fubftance of the bone, 
and by the pericranium covering: the external plate, 
and giving veflels from without, which alfo enter into 


the bone, the whole is connected into one fyftem of 


vefiels: The pericranium, dura mater, and fkull, de- 
pend fo entirely, one upon the other, and are fo fairly 
parts of the fame fyfiem of veffels, that an injury of 
the pericranium fpoils the bone; feparates the dura 
mater, and caufes effufion upon the brain; a fepara- 
tion of the dura mater is, in like manner, followed by 
feparation of the pericranium, which had been found 


and unhurt ; and every difeafe of the cancelli, or fub- 


{tance of the bone, is communicated both ways 3 in- 
pei to the brain, fo as to occafion very imminent dan- 


_ ger; outwards towards the integuments, fo as to warn 


us that there is difeafe. The general thicknefs of the 
fkull, and the natural order of two tables, and an in- 
termediate diplo€, is very regular, in all the upper parts 
of the head. In perforating with the trepan, we firft 
cut with more labour, through the external table; 
when we arrive at the cancelli, there is lef refiftance, 
the inftrument moves with eafe; there is a change of 
found, and blood comes from the tearing of thefe vef- 
fels, which run in the cancelli, betwixt the tables of the 
fkull, Surgeons thought themfelves fo well affured of 


“ } thefe 


IT OSS 


of which isa line. The French line, or twelfth of an inch, 3 i & MEAs 


fare which I fhall often have occafion to ufe. 
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_ thefe marks, that, it became a rule, to.cut freely, and 
quickly, through the outer table; to expect the change 


of found, and the flow of blood, as. marks of having 


reached the cancelli; and then to cut more deliberate- 
ly, and flowly, through the inner table of the dkull. 


But this fhows an indifereet hurry, and unpardonable — 


rathnefs in operation. ‘The patient, during this faw- 
ing of the {kull, is fuffermg neither danger nor pain; 


and many additional reafons lead us to refufe, altoge-_ 


ther, this rule of practice. for the fkull of achild 


confifts properly of one table only ; or tables are not | 


yet diftinguifhed, nor the cancelli formed: In youth, 

the fkull has its proper arrangement of cancelli and 
tables ; but (ill, with fuch irregularities, and excep- 
tions, as make a hurried operation unfafe: In old age; 
the fkull declines towards its original condition; the 
eancelli are obliterated; the tables approach each other, 
or are clofed and condenfed into one; the fkull be- 
comes irregularly thick, at forme points, and at others 
thin, or almoft tranfparent fo that there can hardly 
be named any period of life, ia which this operation 
may be performed quickly, and fafely at once. But, 
befides this gradual progrefs of a bone, increafing in 
thicknefs and regularity as life advances, and grow=- 
ing irregular and thinner in the decline of life, we find 
dangerous irregularities, even in younger fkulls. There 
are often at uncertain diftancés, upon the internal fur: 
face of the fkull, hollows and defeéts of the internal 
table, deep pits, or fover, as they are called, produced 
perhaps by the impreflions of contorted veins. Thefe 
foveve increafe in fize and in number as we decline in 
life; they are more frequent on the inner furfaces of 


the 7 
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the parietal and frontal bones; fo that in thefe places 
where the fkull fhould, be moft regular, we are never 
fure, and muft, even in the fafett places, ens gra~ 
dually and flowly. | 

BONES.—The bones of which the cranium, or fkull- 
cap, is formed, are cight in number, 1. The rronrat- 
BONE, or bone of the forehead, forms the upper and fore 
part of the head,—extends a little towards the temples, 
and forms alfo the upper part of the focket for the eye. 
2. The PARIETAL BONES, are the two large and flat 
bones which form all the fides, and upper part of the 
head; and are named parietalia, as they are the walls 
or fides of the cranium. 3. The 0s occipitis, is na- 
med from its forming all the occiput or back of the 
head; though much. of this bone lies in the neck, and 
is hidden in the bafis of the fkull. 4. The ossa rem- 
PoRyM form the lower parts of the fides of the crani- 
um: they are called temporal, from the hair that co- 
vers them being the. firfl to turn grey, marking the 
time of life. 5. The os zTHMoIDEs, and, 6. the os 
SPHENOIDES, are quite hidden in the bafis of the fkull : 
they are very irregular and very difficultly defcribed, 
or explained. The os mrumoIpEs, is a {mall fquare 
bone, hollow, and with many cells in it: it hangs over 
the nofe, and conftitutes a great and important part of 
that organ, and at the fame time fupports the brain. 
The olfactory nerves, by pafling through it at many 
points, perforate it like a fieve ; and it takes its name 
from this perforated, or ethmoid plate. The os spHE-. 
norpes, is larger and more irregular ftill ; placed fur- 
ther back; locked in betwixt the occipital and xth-— 
tmoidal bones; lies over the top of the throat, fo that 
he Ll FiG3 ifs 


49 OF THE SKULL IN GENERAL: 


its proceffes form the back of the noftrils and roof of 
the mouth ; and it is fo placed, as to fupport the very 
centre of the brain, and tranfmit almoft ailits nerves. - 

SUTURES.—AIl thefe bones are joined together by 
feams, which, from their indented, or dove-tailed ap- 
pearance, are named futures 

1. The CORONAL suTURE, is that which joins the. 
frontal to the parietal bones; extends almoft directly — 
acrols the head, from ear to ear; defcends behind the 
eye, into the deep part of the temple ; and there lo- 
fing its ferrated appearance, becomes like the fquamous 
or fcaly future, which joins the temporal bones. It is 
named coronal, becaufe the ancients wore their gar- 
lands on this part of the head. But the future had 
been better intitled to this name, had it furrounded — 
the head, than as it crofles it. | : 

2. The LAMBDOIDAL suTURE, is that which joins 
the parietals, to the occipital bone. It begins rSina 
the one ear, afcends and arches over the occiput, and 
defcends behind the other ear, It thus ftrides over 
the occiput, in a form fomewhat refembling the letter 
lambda (4) of the Greeks; whence its name. 

3. he sacirTaL suTuReg, joins the parietal bones to 
each other; runs on the very top of the head; extends 
forwards from the lambdoidal future, till it touches, or 
fometimes pafies, the coronal future ; and’ from lying 
betwixt thefe two futures, like an arrow betwixt the 
itring and the bow, it has been named fagittal. | 

4. The TEMporak suTuRES, join the temporal bones 
to the parietal, occipital, and frontal bones; the fphe- 
noid bone alfo enters-into the temporal future, juft 
behind the eye. The temporal future makes an arch. 

es | 7 ~ correfpond- 
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correfponding almoft with the arch of tlie external ear’ 
it meets the coronal future, an inch beforé the ear, and 
the lambdoidal an inch behind its: “This’back part’ 
belongs as much to the occipital as to the temporal’ 
bone; and fo has been named fomeétimés additamen- 
tum future lambdoidalis; fometimes additamentum fu- 
ture fquamofe : for this temporal future is, on account’ 
of the edge of the temporal and occipital bones being 
thin,. and like fcales of armour laid’ ovér each other, ¢ 
often named the fquamous, or fealy future. 

5. The sPHENOIDAL and ATHMOIDAL SUTURES, are’ 
thofe which furround the many irregular proceffes of 
thefe two bones, and j join them to each other, and to 
the reft. | . 

6. The TRANSVERSE SUTURE, is one which, running 
~ acrofs the face, and finking down into the orbits, joins. 
the bones of the fkull to the bones of the face; 3 Bire 
with fo many irregularities andi interruptions, that the 
ftudent will hardly recognize this as a future. 

+. The zyGoMATI¢ suTURE, is one which joins a 
branch of the temporal bone to a procefs of the 
cheek-bone ; forming an arch, zygoma, or yoke; but 
this future has little extent ; it is a ferrated appearance 
at one fingle point only. 

To mark and know thefe futures, and to be able to 
trace them in imagination, upon the naked head, to 

forefee where a future will prefent, and how far it runs, 
may be a matter of great importance to the furgeon. 
Hippocrates, who has had more to praife his honefty 
than to follow his example, acknowledges his having 
-miftaken a future for a fracture of the fkull; and fince 
this warning, various contrivances and marks have been 

Vor. I. oe thought 
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thought of, for preventing the like miftake. It may 
be ufeful to remember that the future has its ferre or 
indentations ; is firmly covered by the pericranium 3, 
is. clofe, and does not bleed ; but that a fiffure, or frac- 
ture of the fkull, runs in one dire@ line; is larger and 
broader at the place of the injury; grows fmaller, as 
you recede from that, till it vanifhes by its fmallnefs 5 
and that it always bleeds. Indeed the older furgeons, 
obferving this, poured ink upon the fufpected part, 
which, if the fkull was hurt, funk into the fiflure, and 
made it black and vifible; but left the..future un- 
touched. They alfo dire&ted to make the patient take 
a wire betwixt his teeth, which being ftruck, like the 
{tring of an inftrument, he would feel the twang pro- 
duce a painful and peculiar fenfation in the fractured 
part of the head. But after all thefe-obfervations, in 
place of any true and certain marks, we find a number 
of accidents which may lead us into a miftake, 
Sutures cannot be diftinguifhed by their ferre or 
teeth, for the temporal futures want this common 
character, and rather refemble capillary fractures of 
the fkull*; nor even by their places, for we know 
that there are often infulated bones (offa Wormiana) 
furrounded with peculiar joinings, which foderange the - 
courfe of the common futures, that the joinings maybe — 
miftaken for fractures of the fkull, and the offa Wor- 
miana for broken parts, Semetimes the {quamous fu- _ 
ture is double, with a large arch of bone intercepted 
betwixt the true and the falfe future; or the fagittal 
future, defcending beyond its ufual extent, and quite to 
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* Viz. Fractures as Imall as a hair, thence named capillary. 
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the nofé, has been miftaken for a fracture, and trepan- 
ned; and often in older fkulls, the futures are en- 
tirely obliterated, all over the head. If the furgeon 
fhould pour ink upon the fkull, he would have reafon 
to be afhamed of an experiment fo awkward and un- 
fuccefsful ; and for the old contrivance of a wire or 
cord:held in the mouth, it cannot be done, fince the 
patient is commonly infenfible ; and even, though lefs 
hurt, his feelings, after fuch an accident, muft be very 
confuted ; lhe muft be too liable to be deceived 3 and 
we cannot, on fuch flender evidence as this, perform 
fo cruel an operation as cutting up the ey or fo dan- 
gerous a one as the trepan. 

For various reafons we are careful to trace the bones 
from their original foft and griftly fate, to their perfect 
. condition of hard bone; and moft of all, we are con- 
cerned to do fo in the head, where, in childhood, the 
appearances are not fingular and curious only, but have 
always been fuppofed to indicate fome wife and ufeful 

purpofe. It is in this original condition of the foft and 

_growing bones, that anatomifts have fought to find a 
theory of the futures, how they are formed, and for 
what ufes. It has been remarked, that the number 
of pieces in the flcull, is infinitely greater in the child 
than in the man. Thefe bones offifying from their 
centre towards their circumference, it happens, of 
courfe, that the fibres are clofe at the centre of offifica- 
tion, and are more {cattered ‘at the extremities of the 
bone: when thefe {cattered fibres of oppofite bones 
meet, the growing fibres of one bone fhoot into the 
gnterflices of that-which.is oppofed: The fibres {till 
Bispez © pufh 
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pufh onwards, till they are flopped at lait, and the © 
perfect: future, or ferrated line of union is formed. 
~ In-dilating this. propofition, we fhould obferve, that 
in the boy, all the bones in the head are membranous 
and imperfect. The membranous interftices begin to 
be obliterated ; the futures are beginning to clofe; the 
diftinction. of two tables is not yet eftablifhed; the 
cancelli are not yet interpofed betwixt the plates; the 
finufes, or.caverns of the bones, as in the forehead, 
the nofe, and the jaw are not formed ;.and each bone 
is not only incomplete towards its edges and futures, 
but confifts often of many parts.. The os FRONTIS is 
formed of two pieces, which meet by a membranous 
union im the middle: of the bone. The ossa pPa- 
RIETALIA have one great and prominent point of ofli- 
fication in the: very centre of each, from which di- 
verging rays f.oflification extend towards the edges 
of the bone. ‘The os occipiris is formed in four 
diftiné pieces; and the TEMPORAL BONES are fo 
fairly divided into. two, that they parts retain in the 
adult the’ diftinét names of. petrous and fquamous 
bones. Although thefe are all the regular points of 
offification, yet fometimes there occur fmall and.dif- 
tinct points, which form irregular bones, uncertain in 
number or fize, found chiefly in the lambdoid. future, 
fometimes numerous and fmall, more commonly they 
are few in number, and fometimes of the full fize of a 
-crown, always diftorting more or lefs the courfe of the 
future, and being thus a fubje& of caution to the fur- 
geon : ‘lhefe are named ossa TRIQUETRA, OF, TRIAN- 
‘cuLarta, from their angular fhape, or, WORMIANA, 
from Olaus Wormius, who obferved them firft. Now 
the 
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the os frontis being formed in two larger pieces, their 
edges meet early in life; and they forma future; but 
the bones continuing to grow, their oppofite: points 
force deeper and deeper into each other, till at laft the 
future is entirely obliterated, andthe bones unite; and 
fo this future is found always in the child, feldom in 
the adult, almoft never in old:age. The occipital bone 
having four points, they are clofer upon. each other, 
they meet early, are'foon united ; and, although very 
diftin@ in the child, no middle future has ever been 
found in the adult, but always the four pieces are. uni- 
ted into one firm and perfect bone. The parietal bones 
_ have their rays moft of all {cattered ; the rays of offi- 
fication run out to a great diftance, and diverge from 
one fingle point, fo that at their edges they areextreme- 
_ ly loofe, and they never fail to form futures, by admit- 
ting into their interftices the points and edges of the 
adjoining bones: The fureft and moft conftant fu- 
tures are thofe formed by the edges of the parietal 
bones ; the fagittal in the middle, the coronal over the 
forehead, the lambdoidal behind, and the fquamous fu- 
ture, formed by their lower edges. But another phe- 
nomenon refults at the fame tirne, from this meeting 
and oppofition of the fibres and interftices of the grow- 
_ ing bones: that when the oppofite fibres meet too ear- 
ly, they are not fairly admitted into the open fpaces 
of the oppofite bone: but the fibres of each bone be- 
ing dire@tly oppofed point to.point, they both turn in- 
wards, and form‘a ridge or {pine, fuch as isfeen on the | 
inner furfaces of the frontal and occipital bones. Such 
is the common theory,’ which I fufpect is imperfed, 
and which fhould be received with fome. referve, for 
| all 
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all the phenomena are not yet explained; we find 
each future always in its appointed place; we find no- 
thing like a future formed betwixt the head and body 
of a long bone, though they are formed in diftinet 
points, and are not united till after the years of man- 
hood; we find no futures when bones are broken and 
reunited ; when they have been fpoiled, and are repla- 
ced ; when a piece of {poiled bone has been cut away; 
or when a new fhaft of a bone is formed by the fe- 
creting veffels, and is united to the heads of the old 
bone. Thefe are accidents which hold us at leaft in 
doubt. | 
It has been fuppofed, and, with much appearance 
of truth, that the futures limit the extent of fractures; _ 
leave a free communication of the internal with the 
- external parts ; that they mutt ferve as drains from the 
brain ; that they are even capable of opening at times, 
fo as to give relief and eafe in the moft dreadful dif- 
eafes of the head. But I fear we are not yet able to 
fee the meaning of this peculiarity of ftructure; for the 
futures are regular and uniform to a wonderful degree, 
while thefe ufes of them are far from being proved. 
The futures furely were not intended by nature 
for limiting the extent of fractures: for fractures tra- 
verfe the fkull in all directions ; crofs the futures with 
eafe ; and very often paffing all the futures, defcend 
quite to the bafis of the fkull, where we dare not fol- 
low them with the knife, nor apply the trepan.  In- 
deed we do not even know that limiting the extent of 
fractures could be a gracious provifion of nature, fincé 
it would rather appear by the common accidents, that 
the more eafily the bone yields, the lefs is the injury to 
the 
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the brain; and that where the fraéture is wide and 
large, the fymptoms are milder, and the danger lefs. 

Neither were they intended as drains ; for furely it 

is a bold pofition to affume, that nature has carefully 
provided for our making iffues upon the futures. When 
the original opennefs of the head and the membrane- 
ous condition, of the futures was firft obferved, it was 
thought to be an obfervation of no fmall importance. 
The ancients believed that the membranes of the 
brain came out by the futures, to form the pericrani- 
um, and going from that over the feveral joints, formed 
the periofleum for all the bones.. They faw a clofe 
connection betwixt the external and internal mem- 
branes of the fkull; and they thought that nature had 
‘intended there a oe communication, and an occa- 
fional drain. They found the futures particularly 
wide and membraneous in a child, which they attri- 
buted to the watery flate of its brain, requiring a freer 
outlet than in the adult ; and accordingly they named 
the opening of the child’s head the bregma, fons, fonta- 
nelle, the fountain, by which they believed there was a 
continual exudation of moifture from the brain. 

We might have expected thefe notions to have va- 
-nifhed with the dodtrines of humours and revulfion 
which gave rife to them; but both the do@rines, and 
the practice, have been revived of late years; and 
a furgeon of fome eminence has been at pains to exa- 
mine various fKulls, trying to find which of all the fu. 
tures remains longeft open, and which fhould form 
the readieft and fureft drain ; and after a curious exa- 
mination of each, he decidedly condemns the fonta- 
nelle ; finds the additamentum of the {quamous future 

ae , always 
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always open, and expects this fuperior advantage from 
placing his iffues there, that he will command at once 
a drain both from the cerebellum and from the brain. 
But thefe notions, fo much cherifhed by the ancients, 
of derivation and revulfion, of ferous humours falling 
upon the brain, of drains of pituita by the nofe and 
through the futures, have been long forgotten, and 
have not been effectually revived by this attempt. 

It cannot be denied, that, in fome inftances, the fu- 
tures have continued quite open in perfons grown in 
years, or have opened after a moft wonderful manner, 
in fome difeafes of the head. 

‘A young man having been brought into an hofpital 
il of a fever, ‘the phyficians obferved with furprife a 
very ftrong pulfation behind the ear: Upon applying 
the finger, a ftrong beating was felt ; the part was foft 
and yielding ; and upon opening his head, after death, 
there was found a large membraneous fpace. Diemor- 
brock ‘found the fontanelle open in a woman of forty 
years of age. Bauhin fays, that in his own wife, 
twenty-fix: years of age, the futures were not yet clo- 
fed 2 | | . | 

This fontanelle, or opening at the meeting of the co- 
ronal and fagittal futures, was once thought to be a 
fure mark for the accoucheur to judge by, both of the 
life of the child, and of the dire@ion in which its head 
prefented. It is large and foft ina child; and the good 
women lay a piece of firm cloth upon-it, and defend 
it with particular care. It begins to contract from the 
time of birth $ ‘and in the fecond and third year, it 1s 
entirely clofed. Its ‘clofing is’ delayed by weaknefs, 
{crofulous complaints, and indeed by any lingering 

“8 difeafe ; 
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difeafe ; it clofes very late in tickets ; and in hydroce- 
phalic children the bones never sobs but continue 
_ foft, yield to the watery fwelling of the brain, and fe- 
parate in a wonderful degree, fo asto hold ten or twelve 
pounds. 

As the futures continue open in a hydroceplialic 
child, they are faid to open again in the few inftances 
where adults are feized with the fame difeafe. We are 
told that it opens in thofe dreadful headaches which 
are fometimes fatal, and that the celebrated Pafchal 
having died after terrible torments, was found to have 
the futures opened again. It is even faid that they 
open during difeafe, and clofe after the cure: “* That a 
*« man of forty years of age being in the dog-days fei- 
«‘ zed with araging fever, delirium, watching,and dread- 
*« ful pains of the head, his futures opened on the fe- 
** venth day, were as wide asin a child; not’only fo as 
** to be diftinguifhed by the finger, but that the at- 
‘* tendants could fee the pulfations of the brain: the 
ft fever, after fome time, abated; the pains ceafed; the 
« futures clofed, and this man lived many years in per- 
‘« fect health.” So fildanus reports the cafe; and he 
alfo fays, in another inftance, that the futures had part- 
ed in a violent hemicrania, with an audible noife. 

Yet, if this were a regular defign of nature, the re- 
lief fhould be perfect ; perhaps the opening of the fu- 
tures fhould be more eafy, and the accident almoft as 
common as difeafes of the head: or perhaps it had 
been the more merciful order, to have determined a 
quick and fudden period for fuch dreadful and incu- 
rable difeafes as thefe. 

Vor, I Le G The 
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The futures of the cranium are accidental merely, 
and of little ufe. The refult, perhaps, of this well 
known law, that nature feeks to facilitate offification, 
by beginning the procefs in many points; and fhe e- 
ftablithes as many diftinct points, in healing a broken 
limb as in forming the fkull. But however they may 
be formed, their ufes cannot be of that importance 
which has been fuppofed; for there are twenty fepa- 
rate bones, and twenty futures in the face, where they 
can neither ftop fractures, nor ferve as drains, nor 
open fo.as to give relief. 

But if the futures of the cranium have any thing 
peculiar and different from thofe of the face, in that, 
perhaps, their peculiar ufes may be found. We can- 
not pa‘s unnoticed their loofenefs and flexibility in the 
new born child; how wonderfully the head. of the 
child is increafed in length, and reduced in breadth in - 
the time of delivery, and how much this conduces to 
an eafy and happy labour. 

The moft eminent anatomifts have condefcended to. 
remark, that in the various nations of Europe the head 
has various forms; which they afcribe to fo flight a 
preflure as that which dreis, or even the poflure of the 
head, might produce. But how very far Vefalius was 
deceived in calculating thus, is eafily proved. The 
Turks, fays he, have their heads flattened by wearing 
the turban. But the turbanis an Eaftern drefs: The 
Turks or Tartars are a northern people, who affume 
this drefsonly when conqueft brings them into a warm- 
er climate ; and the prominent cheek-bones, parted 
eyes, and flat heads, continue inthe Tartars, who have 
but newly aflumed the turban, while the conquered © 

nations 
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nations who have worn it long, are diftinguifhed by 
their regular and beautiful features. Perhaps by con- 
trivance and force, we may diftort the head of a child; 
and ‘we may almoft believe what is told of the negroes 
of the Caribbee iflands, who had contrived, by pref- 
fure, to flatten their childrens heads, that their race 
might be in future diftinguifhed from thofe who had 
fubmitted to the Spanith yoke; or of what is told fo 
often of eaftern nations, that they fometimes mould the 

heads of children into monftrous and uncouth forms, 
to extort charity, oras an act of religion. Were I to 
affign a reafon for the flexible bones, and wide futures, 
and the yielding condition of the head of the child, I 
fhould fay that it were meant by nature to ftand in the 
place of that feparation of the bones of the pelvis which 
has been fuppofed, but which cannot exift; for the 
- child’s head is moulded with little injury, is evolved 
again without help ; and it feems a provifion of nature, 
fince the child fcarcely feels the change: but no wo- 
man has been known to have the joinings of the pel- 
vis relaxed or diffolved without pain and danger, con- 
finement for many months, a temporary lamenefs; and 
fometimes fhe is’ rendered unable for life. 
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ESCRIPTION OF THE INDIVIDUAL BONES OF THE SKULL. 


Os FRONTIS. ‘This bone is compared with a clam- 
fhell. It is of a femicircular yjape, hollowed like a 
fhell, and very equal in its thicknefs. ~ It is marked. 
on the infide by a {pine, or prominent line, which di- 
vides the hollow of the bone into two equal parts, 
and gives rife to. a membranous partition, which. di- 
vides and fupports the hemifpheres of the brain, sit 
is marked on its external furface by thofe high ridges 
on which the eyebrows are placed; and by two pro- 
-miinences, under which are hollow caverns, named 
the sINUSES (or cavities) of the frontal bone. It is 
irregular only in its orbitary plates, which are the two 
thin and delicate lamelle that depart from the gene- 
tal direction of the bone, and fland out horizontally, 
fo as to form a part of the focket for the eye, or, as it 
were, a roof defending the upper part of the eye, 
-and a floor for fupporting the lower part of the brain; 
and thefe two orbitary plates leave an open {pace, in 
which is incafed the chief part of the cethmoid bone. 
The firft point to be remarked, is the sWPERCILIARY 


RIDGE, 
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RIDGE, on which the eyebrows are placed: It is a 
prominent arched line, correfponding in fize and 
leneth with the eyebrow which it fupports. It is 
the origin of the frontal mufcles. In this line, the 
integuments adhere very flrongly, by many arteries 
which perforate the bone, and which are properly the 
nutritious arteries of this part of the bone; and we 
find all over the fuperciliary ridge many {mall holes 
through which thefe arteries had pafled. Among 
thefe, there is-one hole which is larger, and which is 
diftinguifhed from the reft ; for its ufe is not like the 
others to tranfmit arteries to the bone, but to give 
pafiage to a fmall artery which comes out from the or- 
bit, to mount over the forehead. Sometimes this artery 
turns freely over the border of the orbit, and makes no 
mark, or but a flight one : often lying clofer upon the. - 
bone, it forms a notch; but moft commonly, in place 
of turning fairly over the edge of the orbit, it paffes 
obliquely through the fuperciliary ridge, and, by 
perforating the bone, makes a hole. This hole is 
named the suPERCILIARY HOLE. ‘The artery which 
comes from the eye to go out upon the forehead is 
named, where it paffes the ridge, the fuperciliary ar- 
tery; and higher up upon the forehead, the frontal 
artery. It eftablifhes a communication betwixt the 
internal arteries of the eye, and the external arteries 
of the forehead and temple ; and it carries along with 
it a {mall nerve from the eye, which, going alfo 
out upon the forehead, is named the fuperciliary or 
frontal nerve. We are always warned of the danger 
of wounding arteries where they pafs through bones ; 
and ftrange ftories are told of the terrible bleedings 
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which have arifen from this artery when wounded near 
its hole; and of the convulfions, palfies, and lofs of 
fight, which have arifen from the accidents, wounds, 
or lacerations of this frontal nerve: Thefe ftories are 
delivered on authorities which we dare not refufe, 
and yet they are fuch as we cannot eafily believe. 

This orbitary, or fuperciliary ridge, ends by two 
proceffes, which, forming the angles of the eye, are 
named the ANGULAR PRocESSES. ‘The frontal bone 
has therefore four angular proceffes: 1. The two 
internal angular procefles, forming the internal angles 
of the eyes; and, 2, The two external angular pro- 
ceffes which form the external angles of each eye. 
Behind each external angular procefs, the bone lies 
flat, and funk into a hollow which lodges the tem- 
poral mufcles; and betwixt the two internal angular 
procefles there is the NASAL POINT or PRocEsS. This 
nafal procefs is a {mall fharp proje@ting point, which 
is exa@tly in the middle of the bone, occupying that 
{pace which is betwixt the two internal angular pro- © 
ceffes. It is very irregular and rough all round its 
root, for fupporting the two fmall nafal bones; and 
this gives them a firm feat, and fuch a hold upon the 
root of the forehead, that they will be fooner broken 
than difplaced. com 

At the inner end of the fuperciliary ridge, is that 
bump which marks the place of the frontal finufes: 
it alfo in fome degree indicates their fize ; for where 
this rifing is not found, the finufes are awanting, or 
are very {mall ; but this is no fure, nor abfolute mark 
of the eS of thefe finufes, which often, an the 
flatteft foreheads, are not entirely awanting. 


a. The 
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The finufes * of the os frontis are two in number, 
one on either fide above the root of the nofe: They 
are formed by a receding of the two tables of the 
fkull from each other: they are formed at firft with 
the common cancelli, and at firft they refemble the 
common cancelli, as if they were only larger cells: 
gradually they enlarge into two diftin@ cavities, of- 
ten of very confiderable fize; going down into the 
orbitary plate, or fidewife into the orbitary ridge, or 
upwards through one half of the frontal bone; and 
Ruifch had, in a giantefs (puella gigantica), feen 
them pafs the coronal future, and extend fome way in- 
to the parietal bones. | 

The finufes of either fide are feparated by a par- 
tition; but fill they communicate by a {mall hole: 
fometimes the partition is almoft awanting, and there 
are only croflings of the common lamellated fub- 
ftance; and though the communication with one ano- 
ther is not always found, they never fail to communi- 
cate with the nofe. This indeed feems to be their chief 
ufe ; for the frontal finufes are the beginning of a great 
train of cells, which, commencing thus in the frontal 
bone, extend through the ethmoidal, {phenoidal and 
maxillary bones, fo as to form an organ of great extent 


and 


* The word Sinus is ufed in two fenfes: we call the cavities 
or cells within the fubftance of a bone, the finufes of that bone ; 
as the finufes of the forehead, of the fphenoid, ethmoid, or maxil- 
lary bones: we call alfo certain great veins by the fame name of. 
finufes: Thus the great veins being enlarged where they approach 
the heart, and the veins being particularly large in the brain and 


_ the womb, we call them the finufes of the heart, of the brain, and 
- of the womb, : 
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and ufe belonging to the nofe; but perhaps not fo much 
for extending the organ of {melling, as for making a 
more fonorous voice. For we have no proof that the 
finufes are part of the organ of {mell; unlefs we fhould 
accept of this asa proof, that, by the fmeiling of {trong 
volatiles, pain fhoots upwards into the forehead ; 
though, by this rule, the eyes fhould be alfo a part of 
the fame organ, fince, from the fame caufe, they are 
pained, and tears begin to flow: but we do know that 
the finufes belong to the voice, and raife its tone, for 
we feel. the trembling note refound through all thefe 
cells ; fo that the voice is fonorous while they are free; __ 
is damped when the finufes are oppreffed by theirmem- 
branes being thickened by cold; or is almoft fup- 
preffed when the finufes are entirely clofed; or when, < 
by venereal ulcers, the curtain of the palate is,con- 
famed, no part of the voice pafling upwards into the 
_ nofe, it is almoft loft. 
_. This has given rife to avery common miftake: that 
as thefe finufes are awanting in the child whofe fore- 
head 1s flat, as they enlarge gradually, and are fully 
formed about the fifteenth year, the vox rauca, the 
breaking of the voice, which is obferved about that 
time, muft be owing to the evolution of thefe cells. 
But the female voice does not undergo the fame 
change by the evolution of thefe cells; and caftra- 
tion, which furely can have no effec on thefe cavi- 
ties, keeps down the eunuch’s to the treble key of 
the female voice. The miftake lies in fuppofing 
thefe cavities to raife the tone or note in which we — 
{peak, while they only add clearnefs and ftrength : 
| | pss the 7 
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. The. membrane which ,lines thefe cavities 1s thin, 
and exquifitely fenfible, and) is a continuation of the 
common membrane of the throat and nole. A thin 


humour is poured out upon its furface to moiten it 


and keep it right... This the ancients did not-confider 
as merely a lubricating fluid, but as a purgation of 
the. brain, drawn from, the pituitary gland; which 


- could not'be diminifhed without danger, and which it 


was often of confequence to promote. 

‘Lhefe finules are fubjeC to one accident chiefly, viz. 
infects, which neitle there, and produce inconceivable 
_diftrefs; and it is particular, that infects more frequent- 
ly lodge in the frontal finufes, than in the cavities of 
any of the other bones. «In fheep and dogs, fuch i in- 
fects. are very frequent, as, in feeking their food, they 


carry their nofe upon the ground; and it has beea 


proved, or almoft proved, that in man they arife from 


alike caufe. Indeed what can we fuppofe, but that 


they get there by chance? Thus, aman having flept in 
barns, was afliicted with dreadful diforders in the 
forehead, which were relieved upon difcharging from 
the nofe a worm of that kind which 1s peculiar to {poil- 
ing corn; while others have had: the complaint, by 
fleeping upon the grals, . But there is fomething very 
particular in this; that by far the greater number of 
thefe, worms have, been of the centipede kind; gene- 
rally long, an inch in length, with. one hundred, or, 
according to Linnzus, one hundred and twelve feet, 


and not unfrequently covered with hair. There are 


reports which feem to prove, that fome have died of 
this complaint, and in a very miferable way. In ma- 


‘my cafes it has been attended with delirium; and in 


“os Vou, I. | H : almoft 


| 


58 DESCRIPTION OF THE 


almoft every inftance it has continued for years. No 
wonder, then, that the trepanning of thefe finufes has 
‘been often propofed ; but J have never read of a well 
marked cafe, fo that we could be aflured beforehand 
of finding worms: They have, in moft cafes, been dit- 
covered rather by chance. The patient might be re- 
lieved on eafier terms, by the injection of aloes, affa- — 
foetida, myrrh, the ufe of fnuff or fmoaking, and pref. 
fing the fumes upwards into the nofe. Much fhould 
be tried, before undertaking a dangerous operation on 
fuch flender proofs. 

It may be right, in cafés of fractures, to decline ap- 
plying the trepan above the finufes, unlefs a frature 
cannot be raifed in any eafier way ; and we muft be, 
efpecially, careful to diftinguifh a fracture of the outer 
table only, from entire fractures of this bone. For 
Palfin fays, that the outer table being broken, and the 
natural mucus of the finus being corrupted and flow- 
ing out, has been miftaken for the fubftance of the 
brain itfelf. And Parée, who firft gives this caution, 
affirms, ‘*‘ that he had feen furgeons guilty of this mif- 
“‘‘ take, applying the trepan, and fo killing their un- 
‘© happy patients.” 

The spine or R1DeE which runs upon the internal 
furface of the frontal bone, is to be obferved, as it 
gives a firm hold to the falx, or that perpendicular 
membrane, which, running in the middle of the head, 
divides and fupports the brain. This is more or lefs 
prominent in different fkulls, and according to the age. 
The {pine is more prominent at its root; but as it ad- 
vances up the forehead, it decreafes, nd often ends 
sna groave, ‘The {pine gives firm hold for the falx, and 

U"the 
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the groove lodges the great longitudinal finus, or, in 
other words, the great vein of the brain, which runs 
along the head, in the courfe of the perpendicular par- 
tition, or falx. Atthe root of this fpine, there is a {mall 
blind hole, which will juft admit a pin; it is named 
blind, becaufe it does not pafs quite through the bone, 
and the beginning of the falx, dipping down into this 
hole, gets a firmer hold. ‘The ancients, thinking that 
this hole defcended through both tables into the nofe, 
believed, that the dangerous and ungovernable bleed- 
ings at the nofe, muft be through this hole, and from 
the fore end, or beginning of the longitudinal finus. 

The orBiTarRyY PROCESs isthe laft remarkable point 
of the frontal bone. The orbitary proceffes are two thin 
plates, departing from the general direction of the bone, 
and ftanding inwardsatrightangles: They covertheeye, 
and fupport the brain. By the continual rolling of the 
eye, and the preflure of the brain, they are extremely 
thin and tranfparent; the rolling of the eye makes 
them exquifitely {mooth below, and on their upper 
iurfaces they are imprefled with the frequent convo- 
-Jutions of the brain: fo that a wound through the eye 
endangers more than the eye; for it pafles eafily for- 
ward into the brain, and is inftantly fatal: it is the 
aim of the fencer; and we have known, in this country, 
2 young man killed by the aaa of a foil which had 
lott its guard. | 

Upon the orbitary plate, and juft under the fuper- 
ciliary ridge, there are two depreflions in the focket 
of each eye: the one is very fmall, and deeper at the. 
inner corner of the eye, under the orbitary hole, 
which is the mark of the {mall cartilaginous pulley, 
ec 2 in 
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in which the tendon of one of the mufcleés of the 
eye plays; the other, a more gentle and diffuled 
hollow, lies under the external angular procefs, is not 
deep, but is wide enough to receive the point of a fin- 
ger, and is thé place where the lachrymal gland lies; 
that gland which fecretes the tears, and ain the — 
moift. a ? 


OSSA PARIETALIA.—The parietal bones form 
by much the greater fhare of the.craninm® they are 
more expofed than any others; are the moftfrequent- 
ly. broken, and the moit eafily trepanned.; for:the pa- 
rietal bones.are more uniform in their:thickne(s, and 
more regular in their two tables and diploé; than any 
others. But the accidental varieties of ‘pits and ‘de- 
preflions are very frequent in them; andthe finus or 
great vein, and the artery which belongs to the mem- 
branes of the brain, both make their chief: hadi een 
upon this bone. | ; Sate IELG: 441 

Each parietal bone is very sail of a Haig form, 
farrounded by deeply ferrated edges, which unite them 
with each other,‘and with the occipital and frontal bones. 
All the corners of this bone are obtufe, except’ that 
one which lies in the temple, and which, ‘running out 
to a greater length than the other.corners, is fometimes 
named the sPINous process of the parietal bone; though 
there can be no true procefs in a bone fo regularand flat. 
Lhe loweredge of the bone is aneat concave femicircle, 
which joins the parietal to the temporal*bone 3) and 
the edge of each is fo flaunted off, that the edge of 
the temporal overlaps the edge of the parietal, with a 
. ‘thin {cale, . forming the {qguamous future. About an 

= inch 
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inch above the fquamous future, there is a femicircular 
ridge, where the bone is particularly white and hard ; 
and rays extend downwards from this, converging 7 
wards the jugum, or arch:of the temple. © The white 
femicircular line reprefents the origin of the temporal 
mufcle ; and the converging lines exprefs the manner 
in which the fibres of the mufcle are gathered into a 
{maller compals, to pafs under the jugum. The fa- 
gittal future, or meeting ‘of the two parietals, is marked 
‘on the infide with a groove as big as the finger, which 
holds the longitudinal finus, or great vein of the brain ; 
but the groove is not fo diftintly feen, unlefs the two 
bones be'put' together ; : for one’ half of this flat groove 
belongs'to each foe = : 

The great artery” “of the dura ‘mater touches “this 
‘bone at that angle of j it which lies in the temple. ‘It 
-traverfes’ the bone from corner to corner, {preading 
from the firft point, like the branches of a tree: it beats 
deep into the bone where it firft touches it ; but where 
it expands into branches,’ its impteffions are very 
flight ; 3 commonly it makes a groove only, but fome- 
times it is entitely buried: in the bone ; ; fo that at the 
lower corner of the parietal bone we'cannot efcape cut- 
ting this veffel, if we are hoabicedl to ih lh sbi the 

trepan. - ‘ 

- There is but one hole in the parietal bone :’ it is 
- {mall and round, is within one inch’ of the meeting of 
the lambdoidal and fagittal fatures, and gives paflage 
to a fmall external vein, which goes inwards to the 
finus ; and to a {mall artery which goes alfo inwards — 

to the dura mater, or rather to the falx. 
The meeting of the frontal and parietal bones, being 
: imperfect 
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imperfect in the child, leaves. that membraneous: in- 
terftice, which by fome is named folium or folliolum, 
from its refembling a trefoil leaf; and was named by 
the ancients hypothetically, bregma, fons *, or foun- 
tain; they thinking it a drain of moifture from the 
brain; and fo the parietal bones are named offa breg- 
matis. | 


OS OCCIPITIS. —This bone has alfo the names of 
os memoria, and os nervofum. It is the thickeft of the 
cranial bones, but is the leaft regular in its thicknefs, 
being tranfparent in fome places, and in others {welling 
into ridges of very firm bone. It gives origin . or infer- 
tion to many of the great mufcles, which move the 
head and neck ; it fupports the back part of the brain ; 
contains the cerebellum or leffer brain; tranfmits the 
{fpinal marrow, and j is marked with the conflux of the 
chief finufes, or great veins of the brain. | 
_ The EXTERNAL SURFACE is exceedingly irregular, by 
the impreffions of the great mufcles of the neck: F or 
firft the trapezius and complexus, two great external 
mufcles of the neckand head, have their chief holdupon 
the cecipital bone, by which there is formed one great 
TRANSVERSE SPINE. Below thefe again, the recti.muf- 
cles, two {mall and deep mufcles of the head and 
neck, make another tranfverfe {pine below the firft : 
fo that there is a double transverfe fpine ; and the in- 
terftice betwixt the mufcles of the oppofite fides leaves, 
of courfe, a prominent ridge or fpine, which, running 


* The word pila, or fons pulfatilis, or See ia was 
added, becaufe we feel the beating of the arteries of the brain there. _ 
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from above downwards, croffes the firft ridges, and 
tnakes a crofs called the cRUCIAL SPINE; and ina 
ftrong man advanced in years, where the ridges and 
hollows are ftrongly marked, the point where thefe 
tidges crofs, is fo-very prominent, as to be named the 
POSTERIOR TUBEROSITY Of the occipital bone. 

The rnTsrNAL suRFACcE.* Oppofite to thefe ridges, 
there are fimilar crucial ridges within; but more regu- 
lar, {mooth, and equal, and making only one tranfverfe 
ling. The TENTORIUM CEREBELLO-SUPER-EXTENSUM, 
isa diaphragm or tranfverfe partition, which croffes 
the fkull at its back part; cuts off fromthe reft of the 
cranium the hollow of the occipital bone ; appropriates 
that cavity for the cerebellum, and defends the cere- 
bellum from the weight and preffure of the brain. 
This tentorium, or tranfverfe membrane, is attached 
fo the GREAT INTERNAL RIDGE of the occipital bone. 
In the angle where this membrane is fixed to the 
ridge, lies the great finus or ven; which is called longi- 
tudinal finus, while it is running along the head; but 
the fame finus, dividing in the back of the head, into 
two great branches, changes its name with its dire€tion; 
and the forkings of the veffel are named the right and 
left lateral finufes, which go down through the ba- 
fis of the fkull; and being continued down the neck, 
are there named the great or internal jugular veins. 
This forking of the longitudinal, into the lateral finu- 
fes, makes a TRIANGULAR OF TRIPOD-LIKE GROOVE, 
which follows the internal ridges of the occipital bone: 
and above and below the tranfverfe ridge, there are 
- formed four plain and fmooth hollows. The two upper 
ones are above the tentorium, and contain the back- 

moit 
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moft lobes of the brain; the two lower ones are under 
the tentorium, and hold the lobes of the cerebellum 
or little brain. . 
‘Processes. The procefles' or projections of the oc- 
cipital bone are few and fimple. 1. There is a part. 
of the bone which runs forward from the place of the 
foramen magnum; lies in the very centre of the bafe of 
the {kull; and joins the occipital to the {phenoidal 
bone; and which, both on account of its place (wed- 
ged in the bafis of the fkull), and of its fhape, which 
js rather fmall, and fomewhat of the form of a wedge, 
is named the cUNEIFORM, Of WEDGE-LIKE PROCESS of 
the occipital bone. And, 2. There are two {mall oval © 
proceffes, or button-like projeCtions, which ftand off 
from the fide, or rather from the forepart of the fora- 
_tmen magnum, or great hole, and which, being lodged 
in joints belonging to the upper bone of the neck, form 
the hinge on which the head moves. ‘Thefe two pro- 
cefles are named the conDyLzs of the occipital bone. 
They are not very prominent, but rather flattened ; 
are of an oval form, and have their fore-ends turned.a 
little towards each other; fo that by this joint the 
head moves direily backwards or forwards, but can- 
not turn or roll. ‘The turning motions are performed 
chiefly by the firft bones of the neck. Round the root 
of each condyle, there is a roughnefs, which fhows 
where the ligament ties this sain to the cor- 
refponding bone of the neck. 
- Hoxes.—1. Thefe condyles ftand jut. on the edge of 
the FORAMEN MAGNUM, or great hole’ of the head, — 
which tranfmits the {fpinal marrow, or continuation. of 
the brain; and the edges of this hole (which is almoft 
8 | a 
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_w regular circle) are turned and {moothed; a little 


_ thicker at the lip, and having a roughnefs behind that, 


giving a firm hold to a ligament, which, departing 


from this hole, goes down through the. whole cavity 


of the {pine, forming at once a fheath for the {pinal 
marrow, and a ligament for each individual bone. 
There pafles down through this great hole the {pinal 
marrow, and the vertebral vein. There come up 
through it the vertebral arteries, which are of great 


° . | . 
importance and fize; and a {mall nerve, which, from 


its coming backwards from the fpine to aflift certain. 
nerves of the brain, is named the fpinal acceflary 
nerve. 

2. The fecond hole is placed a little behind the ring 
ofthe foramen magnum, and juft at the root of either 


condyle, is round, and large, eafily found, and fome- 


times it is double ; it tranimits the ninth pair, or great 
igngual nerve. ea) 

3. There is another hole imaller, and lefs regular 
than this laf. It is exa@tly behind the condyle, while 
the lingual hole is before it. It is for permitting a fmall 
vein, the cervical vein of the neck, to enter and drop 
its blood into the great lateral finus; but often it is 
not formed, and this sieolt vein gets in by the great 
occipital hole. 

4, We fhall defcribe. with the temporal bone that 
wide hole which is common to the temporal and oc- 
cipital bones, and which tran{mits the great lateral 


pees 
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0S ‘TEMPORIS. i Ti serneleeed bshine is, in the 
phil, two bones;.which retain their original PARES 
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of pars petrofa and pars s fquamofa.. The whole bone” 
is very irregular in its thicknefs, and hollows, and. 
proceffes. The pars sQUAMOSA Isa thin or fealy 
part’; rifes like a {hell over the lower part of the pa- 
rietal bone, and is fmoothed and flattened by the rub-. 
bing of the temporal mufele. ‘The Pars PETROSA, 
often named oS LAPIDOsUM, or ftony bone, is hard, tr- 
regular, rocky 5 juts-inwards towards the bafis of the 
fkull; contains the organ of hearing, and, of courfe, 
receives and tranfmits all the nerves which are ‘con- 
nected with the ear. There'is a third portion of this 
bone,- viz. ‘the occipital angle, which ts thick and’ 
hard; is divided into cells, and forms thofe caverns 
which are fuppofed to be chiefly ufefal in reverbe- 
rating the found. | shes 
The fquamous part is grooved, to make the fqua- 
mous future} is fcolloped or fringed ;-and exceeding- 
ly thin on its edge; it is radiated, in confequence Of: 
its original offification fhooting out in rays. The 
petrous part again {s triangular, unequal by the ca- 
vities of the ear; it has a very hard, fhining, polifhed 
like furface ; exceeded in hardnefs by nothing but the 
enamel of the teeth. Where it projects into the bafe, : 
it has feveral open points, which ‘aré filled up with 
cartilaginous or ligamentous fubftance ; and its o¢ci~ 
pital angle is connected with the other bones by the 
additamentum future: fquamote. © : i 
~“Processrs. 4.’The zycomatic Processtifes broad 
and flat before the ear ; grows gradually fmaller as it 
ftretches forward to reach the cheek-bone: forms 
with a procefs of that bone the zygoma, yoke, or arch 
of the temple, under which the temporal mufele’ plays. 
- Dine 
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‘The temporal mufcle is ftrengthened by. .a firm co- 
vering of tendon, which ftretches from the upper edge 

of this zygoma to the white line on the parietal bone 
and feveral mufcles of*the face arife from the lower 
edge of the zygoma, particularly one.named mafleter, 
which moves the jaw; and one named zygomaticus, 
or diftortor oris, becaufe it draws the angle of. the 

mouth. The zygomatic proceis is united by a fhort 
future to the cheek-bone. 
2g. The sryLorp process, is fo named from ee 
refemblance to the fiylus, or point with which the 
ancients engraved their writings on tables of wax. It 
is cartilaginous long after birth; even in'the adult, it 
is not completely formed ; it is exceedingly delicate 
and fmall; and when its cartilaginous. point.is Fairly 
offified, as in old men, it is fometimes.two inches 
Jong. It ftands obliquely out from-the bafis of the 
head, and is behind the jaw; fo that it gives con- 
venient origin to a.ligament which goes downwards 
to fupport the os hyoides, or bone of the tongue; and 
it is the origin of many curious mutcles, chiefly of 
the throat and j jaws. One flender mufcle going down- 
wards from the ftyloid procefs, and expanding over 
the pharynx, is called ftylo-pharyngeus; one going 
to the os hyoides, is the ftylo-hyoideus; one going 
to the tongue, is the ftylo-gloffus ; and fince the procels 
is above and behind thete parts, the mufcles muft all 
ull backwards and upwards, raifing according to 
their infertions, one the pharynx, another ‘the os 

hyoides, another the tongue. | 

3. The vAGINAL PRoczss-will not be eafily found, 
nor acknowledged as a procefs ; for it is only a fmall 
gifing of a ridge of the bone, with a rough and bro- 
I2 ken- 
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ken-like edge, on the middle of which the ftyloid 
procefs ftands: it is, in fhort, the root of the ftyloid 
procefs; and anatomifts have chofen to obferve it, 
though it gives origin to no particular part; and they 
have named it vaginalis, as if it refembled a fheath 
for the ftyloid procefs. 

4. The MASTOID Or MAMMILLARY PROCESS, 18 a CO- 
nical nipple-like bump, like the point of the thumb; it 
projects from under the ear, and is eafily felt with the 
finger without; it is hollow, with many cells which 
enlarge the tympanum, or firft cavity of the ear, and 
are thought to reverberate and ftrengthen the found. 
Under its root, there is a deep and rough rut which 
gives a firm hold to the firft belly of the digaftric 
muicle; and the point or nipple of this procefs is the 
point into which the maftoid muicle is inferted from 
before, and the complexus, obliquus, and trachelo- 
maftoidzus mufcles from behind. It has been pro- 
poted of late years, that, in certain caies of deafnels, 


we fhould open this part with the trepan. 


5. Phe aupiTory Process is juft the outer margra 
of the hole of the ear. Itisina child a diftin@ ring, 
which is laid upon the reit of the bone. The mem- 
brane of the ear is extended upon this ring, like the 


head of a tambour upon its hoop, whence this is’ 


named the circle of the tambour by the French, and by 
us the drum of the ear. In the adult, this ring is fairly 
united to the boné, and is named the proceffus audi- 
torius; and may. be defined a circle, or ring of bone, 
with a rough irregular edge; the drum or membrane 
of the ear is extended upon it, and the cartilaginous 
tube of the ear is fixed to it; and ‘this ring occupies 

HO: OS the 
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the fpace from the root of the mammillary to the root 
of the zygomatic procefs. | 

Houses. The temporal bone is perforated with 
many holes, each of which. relates to the organ of 
hearing ; fome for permitting nerves to enter ; others 
for letting them out; and others for the free paflage 
of air to the internal ear. 

i. The MEATUS AUDITORIUS EXTERNUS (the circle 
of which has been defcribed), is covered with the 
membrane of the drum, and communicates the vibra- 
tory motion of the air for moving and exciting the 
internal organs. 

2. The MEATUS AUDITORIUS INTERNUS, is that hole 
by which the auditory nerves have accefs to the ear. 
It is a very large hole, feated upon the back of the 
pars petrofa, which is of a triangular form. The hole 
is at firft large, {mooth, almoft a regular circle, with a 
fort of round lip. Within this there are feenmany {mall 
holes, the meaning of which is this: The auditory 
nerve is double from its very origin in the brain: it 
confifts, ‘in fact, of two diftinct nerves, the portio 
dura, and the portio mollis. The portio mollis is a 
large foft and delicate nerve, which. conftitutes the 
true organ of hearing; and when it is admitted into 
the ear, it 1s expanded into a thin web which {preads | 
over all the cavities of the ear, as the cochlea, femi- 
circular’ canals, &c. ‘he portio dura, the fmaller 
part of the nerve, paffes indeed through the ear, but 
it is quite a foreign nerve ; it is not diftributed within 
the ear; it keeps the form of a diftin@ cord, and paf- 
fing through the temporal bone, it comes out upon 
the cheek, where it is expanded ; fo that the portio 

. dura 
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dura is a nerve of the face, pafling through the ear, 
but forming no part of that organ. ‘Thus the two 
nerves, the portio dura and the portio mollis, enter to- 
gether ; they fill the greater hole,.and then they part; 
the portio dura, entering by one diftinct hole, takes 
its courfe along a difliné canal, the aqueduct of Fallo- 
pius, from which it comes out upon the cheek ; while 
the portio mollis, entering by many imaller holes in- 
to the cochlea, femicircular canals, and other internal 
parts of the ear, 1s expanded in thele cavities to form 
the proper organ of hearing. 

3. There is upon the fore part of the petrous bone 


a {mall hole which will admit the point ofa pin. This 


hole receives a fmall twig refleted from the fifth pair 
of nerves: the nerve is as {mall as a fewing thread ; 
it can be traced along the petrous bone by a fmall 
groove, which conducts it to the hole; and when it 
-enters the ear, it goes into the fame canal with the 
portio dura, and joins itfelf to it. | 

4. The hole by which the portio dura paffes out 
upon the cheek, 1s found juft before the maitoid, and 
behind the ftyloid procefs; and being betwixt the 


two, It is named the styLo-mastoip hole, and is fo 


dmall, as juft to admit a pin. 


5. The hole for the Euftachian tube is very irregular. | 


No air can pafs through the membrane of the drum; 
and as air is neceflary within the ear, it is conveyed 


upwards from the palate by the ir—ER A PALATO aD | 


AUREM, Or, as it iscammonly called, the Eusracui1an 
TUBE. This tube is long, and of a trumpet form 2dts 


mouth, by which it opens behind the noftril, is wide 
enough to receive the point of the finger ; it grows — 


gradually 


t 
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- gradually fmalleras it advances towards the ear: it is 
cartilaginous in almoft its whole length; very little 
of it confifts of firm bone; fo that the ftudent, in ex- 
-amining the fkull, will hardly find the Euftachian 
tube ; for the cartilage being rotten away, nothing is 
left but that end of the canal that is next the ear, 
and which is open both above and below, ragged, ir- 
regular, and broken. | 

When we have a fore throat, the pain extends up 
along this tube into the ear; when we have a cold, 
both our voice and our hearing is hurt; the one by 
the fluffing of the finufes, the other by the ftuffing of 


the Euftachian tube. When we fhut the nofe and’ 


mouth, and blow firongly, we feel ‘a crackling in the 
ear, as in the place of the Euftachian tube; when we 
dive, we feel the fame, by the condenfation of the 
air: and fometimes by forcing the air ftrongly up- 
wards through the ear, or by vorhits, obftruction of 
the Euftachian tube, and the deafnefs which attends 
that accident, are very fuddenly, and we may fay, 
violently removed; or fometimes the cure is attempt- 
ed by fyringing,. or by cleaning the mouth of this 
tube with a probe, juft as we do the external ear. 

. The other holes do not relate to the ear, and are 
chiefly for tranfmitting the great blood-veflels of the 
brains 


a. The cagotrp: artery, the chief artery: of the 


brain, enters into the fkull near the point of the pe- 
trous bone, and juft before the root of the ftyloid pro- 
cefs. The artery goes firft direQly upwards, then ob- 
liquely forwards through the bone, and then again 


_upwards, to emerge upon the infide of the fkull; fo. 


that 
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that the carotid makes the form of an Italic S, when. 
it is pafling through the fubftance of the bone ; and 
in place of a mere hole, we find a fort of fhort canal, 

wide, alittle crooked, and very {mooth within, ‘There 

feems to be a particular defign in this angle, which 
the artery is forced to make: perhaps it is defigned to. 
abate the violence with which the blood would drive. 
forwards into the brain ; for in many of the lower ani- 

mals, there are {till more particular provifions than 
this, the artery being prevented from entering the 

brain in one great trunk, by a curious divifion, into 
many branches, which meet again. It is at this par- 

ticular point that we are fenfible in our own body of the. 
beating of thefe two great arteries; and Haller is at 
pains to inform us, that, during a fever, he felt this 
beating in a very diftrefling degree. 

2. The GREAT LATERAL sINUS-comes out through 
the temporal bone, to form the internal jugular vein. 
The courfe of the finus may be eafily traced by the 
groove of the occipital bone downwards, behind. the 
pars petrofa: there alfo it makes. a deep groove, and. 
ends with a large inteftine-like turn, which makes a 
large cavity in the temporal bone, big enough to re- 
ceive the point of the finger. The finus paffes out, 
not by any particular hole in the temporal bone, but. 
by what is called a common HOLE, viz. formed one half 
by the temporal, and one half by the occipital bone. 
This hole is very large; is lacerated or ragged like. It. 
is fometimes divided into two openings, by a fmall. 
point, or {pine of bone. The larger opening on dae, — 
fide of that point tranfmits the great finus, where it 
begins to form the jugular vein ; and the {maller open-. 
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ing tranfmits the eighth nerve of the fkull, or par va- 
gum which goes down towards the ftomach, along 
with the jugular vein. 

There is a {mall furrow upon the very angle or 
ridge of the petrous bone, which is made by a {mall 
vein of the brain going towards the end of the lateral 
finus. : 

3. There is a {mall hole on the outfide of this bone, 
in the occipital angle; or rather the hole is oftener 
found in the line of the future (the additamentum fu- 
ture {quamofe). Sometimes it is in the occipital bone ; 
or fometimes it is awanting : it tranimits a trifling vein 
from without, into the great finus, or a fmall artery 
going to the dura mater. 

That hollow under the root of the zygomatic pro- 
cefs, which lodges the hinge of the jaw-bone, muft be 
defcribed along with the lower jaw. 


The ZTHMOID BONE.—This is perhaps one of 
the moft curious bones of the human body. It appears 
almoft a cube, not of folid bone, but exceedingly lights 
fpongy, and confifting of many convoluted plates, which 
form 2 net-work like honey-comb. It is curioufly in- 
clofed in the os frontis, betwixt the orbitary praceffes of 
that bone. One horizontal plate receives the olfactory 
nerves, which perforate that plate with fuch a number 
of {mall holes, that it refembles a fieve; whence the 
bone is named cribriform, or ethmoid bone. Other 
plates dropping perpendicularly from this one, receive 
the divided nerves, and give them. an opportunity of 
expanding into the organ of fmelling; and thefe 
_ bones, upon which the olfactory nerves are fpread out, 
‘are fo much convoluted, as to extend the furface of 
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this fenfe very greatly, and are nated {pongy bones: 
Another flat plate lies in the orbit of the eye; and 
being very fmooth by the rolling of the eye, it is named 
_the os planum, or fmooth bone. So that the ethmoid 
bone fupports the forepart of the brain, receives,the 
olfactory nerves, forms the organ of fmelling, and 
makes a chief part of the orbit of the eye; and the 
{pongy bones, and the os planum, ate neither of them 
diftinct bones, but parts of this athtnoid bone. 

‘The cRIBRIFORM PLATE is exceediiizly delicate and 
thin ; lies horizontally over the root of the nofe; and 
fills up néatly the {pace betwixt the two orbitary plates 
of the frontal borne. The olfactory rierves, like two 
{mall flat lobes, lie out upon this plate, and adhering 
to it, fhoot down like many roots through this bone, 
fo as to perforate it with numerous {mall holes, as if it 
had been dotted with _ point of a pin, or like a nut- 
meg grater. 

This plate is horizontal; but its Hsite are per- 

nendicular, one above, and three below. 


ry. The firft perpendicular procefs is what is called | 


CRISTA GALLI; a {mall perpendicular projection, fome- 
what like a cock’s comb, but exceedingly fmall, ftand- 
ing diretly upwards from the middle of the cribriform 
plate, and dividing that plate into two; fo that one ol- 
factory nerve lies upon each fide of the crifta galli; and 
the root of the falx or feptum betwixt the two hemi- 
{pheres of the brain, begins from this procefs. The fora- 
men cxcum, or blind hole of the frontal bone, is form: 
ed partly by the root of the crifta galli, which is very 
{mooth, and fometimes, it is faid, hollow or cellular. 

2. Exactly oppofite to this, and in the fame direction 


‘with “it, @ ¢. perpendicular to the zthmoid plate, 
\ ftands 
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ftands out the NAsaL PLATE of the ethmoid bone. It 
is fometimes called the azygous, or fingle procefs of the 

eethmoid, and forms the beginning of that feptum or 
_ partition which divides. the two noftrils.. This pro- 
cefg is thin, but firm, and compofed of folid bone ; 1 
is commonly inclined a little to one fide, fo as to make 
the noftrils of uneqnal fize.. . The aLy gous procefs i 1s 
united with the vomer, which forms the chief part of 
the partition; fo that the feptum, or partition of the 
nofe, confifts of this azygous procefs of the ethmoid 
bone above, of the vomer below, and of the cartilage 
in the fore or projecting part of the nofe; but. the 
cartilage rots away, fo that whatever is feen of this 
feptum in the fkull, mutt be either of the ethmoid 
bone. or the vomer. 

(3. Upon either fide of the feptum, aie hangs down 
a SPONGY BONE, one hanging in each noftril. They 
are each rolled up like a fcroll of parchment: they 
are very fpongy ; ; are covered with a delicate and fen- 
fible membrane; and when the olfactory nerves depart 
from the eribriform plate of the «thmoid bone, they 
attach themfelves to the feptum, and to thefe upper 
fpongy bones, and expand upon them fo, that the con- 
yolutions of thefe bones are of material ufe in expand- 

ing the organ of fmelling, and detaining the odorous 
eflluvie tili the impredflion be perfec, Their convolu- 
tions are more numerous in the low er animals, in pro- 
portion as they needa more acute fenfe. They, are 
named {pongy, or turbinated bones, from their convo- 
. ditions, refembling the many folds of a turban. 
The fpongy bones have a great many honey comb- 
| ‘dike cells connected with them, which belong alfo to 
the organ of fmell, and which are ufeful perhaps by 
K2 detaining 
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detaining the effluvie of odorous bodies, and alfo by 
reverberating the voice. Thus, inacommon cold, 
while the voice is hurt by an affection of thete cells, 
the fenfe of {melling 1s almoft loft. 

4.. The oRBITARY PLATE of the exthmoid bone is a 
large furface ; confifting of a very firm plate of bone, 
of a regular fquare form ; exceedingly fmooth and po- 
lifhed : it forms a great part of the focket for the eye, 
lying on its inner fide. When we fee it in the detach- 
ed bone, we know it to be juft the flat fide of the zth- 
moid bone; but while it is incafed in the focket of 
the eye, we fhould believe it to be a fmall fquare bone ; 
and from this, and from its fmoothnefs, it nas got the 
diftin& name of os pLANUM. 3 

5. The os uncuis fhould alfo, perhaps, be counted as 
a part of this bone; for though the os unguis, when 
obferved in the orbit, feems to be a‘fmall detached 
bone, thin like a feale, and of the fize of the finger 
nail (whence it has its name), yet in the adult, the os 
unguis is firmly attached to the ethmoid bone ; comes 
along with it when we feparate the pieces of the fkull ;_ 
and when the os unguis is pared off from the xth- 
_. moid bone, the cells are expofed. 

This os unguis, then, is a fmall {caly-like plate, in 
- the inner corner of the orbit juft over the nofe. We 
find in it that groove which holds the lachrymal fac, 
and conducts it to the nofe; and it is this thin ‘bone 
that we perforate in making the new paffage into the 
nofe, when there is an obftruction in the natural duct, 

6. The cetts of the 2thmoid bone, which form fo 
important a fhare of the organ of {mell, are arranged 
in great num bers, stone the fpongy bone, They are 

, -fmall 
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{mall neat cells, much like a honeycomb, and regu- 
larly arranged in two rows, parted from each other 
by a thin partition ; fo that the os planum feems to 
have one {et of cells attached to it, while another re- 
gular fet of cells belongs in like manner to the {pongy 
bones. The cells are thus twelve in number * ‘ee tab 
mnto each other, and into the nole. 

- Thefe cells are ftequently the feat of venereal ulcers, 
and the fpongy bones are the furface’ where polypi 
‘often fprouf up. And from the general ‘connections 

and forms of the bohe, we can eafily underftand how 
the venereal ulcer, when deep in the nofe, having got 
to thefe cells, cannot be cured, but undermines all the 
face; how the venereal dileafe; having affected the 
nofe, foon fpteads to'the eye, and how even the brain 
itfelf is not fafe. Wertfee the danger of a blow upon 
the nofe, which; by a force upon the feptum, or middle 
‘partition, may. déprefs. the delicate cribriform plate, 
fo as’to opprefs the brain with all the effects of a frac- 
tured fkull, and without any operation which can 
give relief. And we alfo fee much danger in pulling 
away polyp, which ° are firmly attached to the upper 
fpongy bone. — | 


 SPHENOIDAL BONE. —The fehenoidal’ borie 
completes the cranium, and clofes it below. It is na- 
med SPHENOID, CUNEIFORM, Of WEDGE-LIKE bone, from 
-its being incated in the very bafis of the fkull or it is 
named os MULTIFORME, from its irregular fhape. It is 
much of the fhape of a bat, whence it is often named 
the PTERYGOID BONE, its temporal proceffes being like 
‘extended wings 3 its Pterygoid proceffes like feet ; its 
; middle 


* The number is commonly twelve, but not regularly fo. 
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middle like the body and head of a bat. Its, wing-like 
praceffes are in the hollow of the temple, forming a 
part of the f{quamous future, and alfo compofing a part 
of the orbit of the eye: Its pterygoid procefles hang 
over the roof of the mouth, forming the back of the 
noftrils, The body is in the very centre of the fkull, 
and tranfmits almoft all the nerves of the brain; but 
{till the body bears fo {mall a proportion to the bone, 
that we have not a regular centre to which all the 
procefies can be referred ; fo that we are always, in 
deferibing this bone, moving forwards from point to 
point, from one procefs or hole to the next. 


PROCESSES.—1. The az, or wincs, often na- 
med temporal proceffes, rife up in the temple, to form 
part of the hollow of the temple; and thefe wings of the 
{phenoid bone meeting the frontal, parietal, and tem- 
poral bones, by a thin fcaly edge, they make part of 
the {quamous future, and give a.{mooth furface for 
the temporal muicle to play upon. 

2. The other fide of this fame procefs looks ICN 
the focket of the eye, and has a very regular and 
fmooth furface; it is exa@tly oppofite to the os pla- 
num. As the ethmoid bone forms part of the infide 
of the orbit, the wing of the {phenoid bone forms part 
of the outfide of the orbit; and fo the furface turned 
towards the eye is named the ORBITARY PROCESS of 
the {phzenoid bone. 
3- The lower, or back part of this bone runs out 

. Into a narrow point, which finks in under the petrous 
portion of the temporal bone, and being fharp pointed, 
itis named the spinous process, Itis very remarkable 
| ae | for 
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for a fmall hole which permits the Etta artery of the 
dura mater to enter. 
4. The point of this fpinows procefs projects in the 
_ form of a very fmell peak, which will hardly be found 
by the ftudent. It proje&s from the bafis of the fkull 
‘juft within the condyle of the lower jaw ; and being a 
{mall point, like the point of the ftilus, or iron pen, 
it alfo is named stTyLoiD PpRocEss, and gives rife to a 
curious mufcle of the palate. Pee 
s, The prekycoip Process * are four in number, 
two on either fide. They are thofe proceffes, upon 
which (with the f{pinous procefs) the bone naturally 
ftands, and which, when we compare it with a bat, 
reprefent the legs ; one of each fide is named external 
pterygoid ; the other is aap the internal pterygoid | 
procefs. | 
1. Each EXTERNAL PTERYGOID PROCESS, is thin, flat, 
and broad, and extends further backwards. Each 1n- 
TERNAL PTERYGOID procefs is taller and more flender ; 
not fo flat nor broad. Ithasits end rifing higher than the 
other, and tipped with a {mall neat hook, named the 
hook of the pterygoid procefs. The inner pterygoid 
proceffes form the back ofthenoftrils, The Euftachian 
tube comes downwatds in a wide groove betwixt the 
two proceiles, and then turning its wide mouth towards 
the noftril, it opens juft behind the internal procefs, 
viz. behind the noftril, and - over the back of the pa- 
late. . The hook of the pterygoid procefs is called the 
hook of the palate, of which it forms the backmoft 
point. The mufculus circumflexus vel tenfor palati, ris 
fing from the mouth of the Euftachian tube, turns with 
ae | i? | : . 
* There is fome confufion in this name, fince pterygoid fignifies 
aliform, or wing-like procefles. 
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a {mall tendon.round this hook, like a rope over its pul- 
ley ; and the great mufcles of the lower jaw, the only 
ones for moving it fidewile, or for its grinding mo- 
tions, arife from the pterygoid procefles, fo as to be 
named the external and internal pterygoid mutcles, 
according to the procefles from which they arife. 

6. The azycous process*, is fo named, from its be-’ 
ing fingle, becaufe it is feated in the centre of the 
bone, fo that it can have no fellow. It ftands perpen- 
dicularly downwards -and forwards, over the centre 
of the nofe, and its chief ufe is to give a firm feat or. 
infertion for the vomer, or bone, which forms the fep- 
tum. . This with the azygous proceis of the exthmoid 
bone united, forms the upper and back parts of the 
feptum ; and the vomer, or proper. bone. of the par- 
tition, ftands, with a {plit edge, aftride over thefe two 
proceffes, fo as to have a very firm feat. 

47. The cLYNOID PROCESSES, have, like many parts of 
the human body, a very whimfical name, very ill fuit- 
ed to expre{s their form; for it.is not eafy, in this in- 
ftance, to acknowledge the likenefs of four little knobs 
to bed-pofts ; yet the clynoid proceffes are very remark- 
able. The twoANTERIOR CLYNOID PROCESSES are {mall 
bumps, rather fharp, projecting backwards, and ter- 
minating in two flat projecting points. The postz- 

| RIOR 


* Azygous is a term, which is applied to fuch parts as have no 
fellow ; becaufe almoft always the parts on one fide of the body 
are balanced by fimilar and correfponding parts on the other fide. 
When they ftand in the centre of the body, or are otherwife fingle, ~ 
we call them azygous ; and fo the azygous procefs of the 2thmoid — 
and {phenoid, and other bones; or the azygous vein, which runs 
in the centre of the thorax, and is fingle, | 
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RIOR CLYNOID PROCESSES, tife about an inch further | 
backwards, and are, as it were, oppofed: to the others. 
‘They rife in one broad and flat procefs, which divides 
above into two points, {mall and round, or knobby at 
their points ; and they look forwards towards the an- 
terior clynoid proceffes. 
The seELLA TURCICA EPHIPPIUM, or Turkith faddle, 
is the: fpace inclofed by thefe four proceffes, and is 
well named. The fella turcica fupports the pituitary 
gland, an appendage of the brain, the ufe of which is 
unknown. ‘The carotid arteries rife up by the fides 
of the fella turcica, and mark its fides with a broad 
groove. The optic nerves lie upon a groove at the 
fore part of the fella turcica, betwixt the two anterior 
clynoid procefles ; and fometimes the two anterior pro- 
ceffes ftretch backwards, till they meet the pofterior 
ones, and form an arch, under which the carotid ar- 
tery pafles. . Often the pofterior clynoid knobs cannot 
be fairly diftinguifhed ; fince, in many {fkulls, they 
form but one broad procefs. 
This bone has alfo its cells, for all that part which. 
we call the body of the bone, all the fella turcica,. 
that {pace which is betwixt the clynoid_proceffes. 
within and the azygous procefs without, is hollowed 
into one large cell, divided with a middle partition.. 
It isindeed lefs regular than the other cells ; it is fome- 
times very large, fometimes it is not to be found; it, 
has other trifling varieties, which it were idle to de- 
fcribe. As it communicates with the ethmoid cells,’ 
it probably performs one office with them; is almoft a 
ontinuation of them, fo that when any one is lefs or 
wanting, the others are proportionally larger. 
say ol. 1, ja HOLES. 
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~ HOLES.-The fohencid bone is fo placed in the 
very centre of the fkull,; that ‘its holes tranfmit the 
principal nerves of the fkull, and it bears the marks of 
the chief arteries. * | OWT O1ni SYOGRE 

1. The optré Hongs, are large, dodee holes, juft un- | 
der each anterior clynoid procefs. We trace the optic 
nerves, by a large groove ‘ihto’each' optic hole; and 
an artery goes along with them, named’ the ophthalmic 
artery, about the fize of a crow-quill, twitting round 
the optic nerve, and giving arteries to the eyelids, 
mufeles, and lachrymal gland, but molt efpecially to 
the ball and humours of the eye itfelf This ocular 
or ophthalmic artery comes off from the great carotid, 
while it lies by the fide of the fella turcica ; and it is 
a branch again of this ocular artery, which goes Ont | 
upon the forehead, forming the fuperciliary notch, or 
hole. 

2, The roRAMEN LACERUM, is next in order, and is) 
fo named, becaufe it is a wide flit. The foramen jas. 
cerum is wide near the fella turcica, grows gradually: 
narrower, as it goes out towards the temple, till it ter-- 
minates almoft in a flit. The upper line of the fora- 
men lacerum is formed by the anterior clynoid pro- 
cefs, extending outwards, fharp and flat: And this is) 
what fome have chofen to diftinguith by the name off 
TRANSVERSE SPINOUS PROCESS, or the little wing of Lie 
erafias, who had obferved it. ey < 

The nerves of the fkull are counted from ‘before’ 
backwards. There are nine nerves proper to the 
ag the itt, or ee tae nerve, A WBE atl: the evibri 
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the whole of the 6th pairs of the nerves, ; pals through e~*" se ys 


this foramen lacerum, or wide hole, to go alfo into on fyfedéA 
the eye. The, optic nerve forms the proper organ of 
vifion, The fmaller nerves of the 3d, 4th, 5th, and 
6th pairs, go to-animate its mufcles, with the trifling 
exception of fome {mall twigs, which, pafling through 
the orbit, mount upon the forehead, or go downwards 
into. the nofe. 
3. The FoRAMEN ROTUNDUM, is eri from its 
round fhape. ‘The foramen opticum is indeed round, 
but it has already got an appropriated. name. . Now 
to. give the young anatomull a regular notion of this, 
and of the next hole, we muit enumerate the branches 
of the sth pair. Vhe fifth nerve of the brain is as 
broad as the little finger, and lies by the fide of the 
fella turcica, where it divides into three lefler nerves, 
which are called branches of the 5th pair.. ‘The firk 
branch. of the 5th pair is deflined for the eye; the 
fecond branch of the 5th pair for the upper jaw; the 
third branch of this 5th pair for the lower jaw: fe 
the firft branch of the 5th pair pafles through the 
foramen lacerum to the eye; the fecond branch of 
the sth pair patfes through the foramen rotundum to 
the upper jaw; the third branch of this great nerve 
paffes through; the foramen ovale to the lower jaw ; 
and if we had any faith in the dodtrines of nervous 
fympathy, we fhould fay, here is a wide fympathy 
provided among the nerves of the eye, the face, and 
the lower jaw. 

» The foramen: rotundum, then, is a hole exactly 
round, pretty large, opening immediately under the 
inner end of the foramen lacerum, and tranfinitting the 
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fecond branch of the 5th pair of nerves to the upper 
ifm Clls,05 03 giod | | ‘AGIOS 
4. The FoRAMEN oVALE, is an oval hole, largerthan 

the foramen rotundum; about half an inch behind 
it; and tranfimitting the third branch of ae 5th pair 
to the lower jaw. 

5. [heroraMEN SPINALE, OF SPINOUS set is Avery 
{mall round hole, as if made with a large pin is in 
the very point of the {pinous procefs 5 is one third of 
an inch behind the oval hole, and tranfmits the fmall 


artery, lefs than a crow-quill, which conftitutes the 


chief artery of the dura mater, viz. that artery which 
makes its impreflion upon the parietal bone. 


6. There is ftill another hole, which tranfmits a nerve, 


curious in this refpect, that it is not going out from 
the fkull, but returning into it ; for the fecond branch 
of the 5th pair, or the fuperior ipasesllaip nerve, fends 
a {mall branch backwards, which having come with- 
in the tkull, enters the temporal bone, and goes to join’ 
itfelf to the portio dura of the 7th pair, and in its way 
gives a {mall branch, to help out the flender begin- 
ning of the great fympathetic nerve. This retrograde 
branch of the maxillary nerve gets back again into 
the fkull, by a hole which is found, juft under the root 
of each pterygoid procefs, whence it is named PreRy- 
GOID HOLE*; or by many, is named after its difeover- 
er, the Vipian note. ‘This hole is almoft hidden 


! MEER 


> This retrograde twig, is the little nerve, aul peatoratcs Th the 
Os petrofum on its fore part. Vide page 70. 
t Vidus Vidius,. a Hees of Paris, and -phyfician to Francis the 
firft. | kad 
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under the point of the petrous bone, is not to be feen, 
but in the feparated bones, and i is nearly of fize of 
_ the f{pinous hole. | 

If there are found fome minute holes about the fel- 
la turcica, they are only themarks of fome blood-veffels, 
entering the bone to nourish it. , 


CHAP, IV. 


OF THE BONES OF THE FACE AND JAWS. 


Tur face is compofed of a great number of {mall 
bones, which are grouped together, under the com- 
mon name of upper jaw. ‘There are fix bones on ei- 
_ ther fide of the face ; but as their names could convey 
no diftin@ notion of the ufes, forms, or places of thefe 
bones, to enumerate them were but wafte of time: 
they have indeed futures, and their futures have been 
very regularly enumerated ; but thefe bones meet each 
other by fuch thin edges, that no indentation nor 
proper future is formed. None of thefe futures run 
for any length, or are of any note; therefore I have 
only this to fay concerning the futures of the face, 
that wee are acknowledged to be purely a confe- 


j quence 
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quence ‘of. the offification having begun. in many 
points: no particular defign of nature, has been fup- 
pofed. The futures, if they require names, are to be 
named after the bones which they: unite. 


OSSA NASI.—The offa nafi are fmall bones, rather 
thin, haying no cancelli, being merely firm and 
condenfed plates. They are convex outwardly, fo 
that the two together form nearly an arch. They are 
- oppofed to each other by,a pretty broad furface, fo 
that their thin arch is firm. ‘Fhey have a flat rough 
furface, by which they are laid upon the rough fur- 
face of the frontal bone; fo that there alfo their con- 
nection is ftrong. They are inclofed by a branch of 
the upper jaw-bone, which ftretching upwards, 1s na- 
med its nafal procefs: and they lie with their edges 
under it in one part, and above it in another, in fuch 
a way, that they cannot eafily be forced in. Laftly, 
their lower edge is rough, for the firm attachment of 
the cartilages of the nofe; and their loweft point, or 
that where the bones of the nofe and the griftles of the — 
nofe are joined, is the moft prominent point. (or as it 
is vulgarly called the bridge) of the nofe; from which © 
connection, notwithftanding its firmnefs, the cartila- _ 
ges are fometimes luxated. 

Os uncuis, fo named. from its being af the ize and 
fhape of a nail; or fometimes named the OS) LACHRY¥> — 
MALE, from its holding the duét which conveys. the — 
tears, is that thin fcale of bone which I have defcribed — 
as belonging to the os ethmoides, It.is commonly. de- _ 
{cribed as a diftin® bone; it is a thin flat bone, afingle — 
{cale, without any cancelli; it is found.in the,innes 

angle 
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angle of the eye, at its forepart, and juft touching the 
top of the nofe ; it has a lar ge groove in it for holding 
the lachrymal fac and duct. °-One ‘half of this bone is 
behind the groove, and there the eye rolls upon it. 
One half of if is occupied by the groove for the nafal 
duct; and the other fide of the groove is formed by the 
vifing branch, or nafal procefs, as it is called, of the up- 
per jaw-bone. The os unguis is delicate, and eafily 
broken, being as thin as a fheet of paper. It is this 
sone which is pierced in the operation for the fiftula 
lachrymalis ; which is eafily done, almoft with a blunt 
- fteel or probe ; and the chief caution is to keep for- 
wards, fo as to perforate in the place of the groove, as 
that will lead into the nofe, and not behind it, which 
would carry the perforating inftrument into the eth- 
moidal finufes, and perhaps wound the {pongy bone, 
© This bone feems peculiarly liable to caries, which 
is perhaps the/nature of ‘all thefe thin bones; ‘for as 
they have no marrow, they muft depend entirely on 
‘their periofteum, which they: are no fooner robbed of 
than they die. 
- OSsa MAXILLARIA supER1oRA—The upper jaw- 
bones are particularly worthy of notice; for here we 
find all that is curious in the face, even to its fize and 
fhape. ‘The upper jaw-bones are of very great fize, 
_ forming as it were the foundation or bafis of the face. 
They {fend alarge branch upwards, which forms the 
| fides of the nofé ; a broad plate goes backwards, which 
forms the roof of the palate ; there is a circular projec- 
tion below, which forms the alveoli, or fockets of the. 
teeth. The upper jaw-bones are quite hollow within, 
: forming a very large cavity, which is capable of con- 
ae . -talning 
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taining an ounce of fluid or more. The fize of this ea- 
vity feems to determine. the height of the cheek-bone, 
and the form of the, face; and the difeafed enlarge- 
ment.of this cavity raifes the cheek-bone, leffens the 
eye, and deforms. the face in a HOY, extraordinary de- 


PhERd fon oc) oi 
Thefe proceffes, aud a ane aoe ra anit are aa 


deferve moft particular notice. , . | | 

‘x. The firft 4 ds the NASAL PROGESS, which extends 
upwards, to form the fide of the nofe. It is arched 
outwards, to give the noftrils fhape.  It:fides fupport 
the nafal bones; and the cartilages of the ale nafi, or 
wings .of the nofe, are fixed to, the edges of this pro- 
celsex 5 

2. A mith of this bone is os, =e i Be pro- 
Ree This thin plate is the roof of the great cavity, 
which occupies, this bone entirely... tis. at onte as a 
roof to the antrum maxillare, and. asa. floor. for. the 
eye, to roll upon. , There.is a wide,groove along. the 
‘upper furface of this plate, in which the chief branch 
of the upper maxillary nerve lies: And. this branch, 
named. infra. orbitary nerve from its lying thus under 
the eye, comes, out by,a hole of the jaw-bone unier 
the eye, which is,named infra orbitary hole. And 
thus the nerve appearing upon the. cheek, 1s the. chief 
nerve.of the face... sine 

di. This great bone, is the Behe upon gE tine 
cheek, bone ftands:;. and that it may have.a firm place; 
there, isa: rough and .(as anatomitts call it). fcabrous 


{urface, which makes avery firm future with thecheek~ 


bone ; and as, this: furface rifes a little,.it is named the 


Vth Hl neh clans cillnen x eipudhisrands aceiiada 
giiaing i. | 4. From 
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_ 4 From the lower circle of this bone, . there 
projects a femicircle of bone; which is for lodging the 
teeth of the upper jaw. This circle of bone is.as deep 
as the fangs of the teeth are long. | And, it. may be 
very truly named a procefs (PROCESSUS ALVEOLARIS), 
fince i it does not exift inthe foetus, nor till the teeth be- 
gin to.be formed; fince it grows along with the teeth, 
and is abforbed. and carried clean away when. in old 

age the teeth fall out. The fides of the fockets in 
J which the teeth are lodged are extremely thin, and 
furround them clofely. The teeth are fo clofely em- 
braced: by. their fockets, and we are fo far from being 
polteffed of any inftrument by which they | can be 
‘pulled perpendicularly out, that the fockets can {el- 
dom efcape ; they are broken or fplintered i in perhaps 
one of four extractions, even Py the moft dexterous ar= 
tifts.in that line. 

-.5. The PALATE PROCESS.1S. a tate of Ginn which - 
aiviaes the nofe from the mouth; conttituting the roof 
of the palate, and the floor or bottom of the noftrils. 
his plate is thinner in its middle, and thicker at el- 
ther. edge: thus, it is thick where it firtt comes off 
from the alveolar procefs ; it,is thin in its middle, and 
it is again thick where it meets its. fellow of the oppo- 
fite fide. For at the place where the two upper jaw- 
bones. meet, the -palate plate. is. turned upwards, fo 
that the two. bones are oppofed to each other in the 
middle of the palate, by a broad flat furface, which - 
cannot be feen but by feparating the bones. This fur- 
face is fo very rough, that the middle palate future 
almott, refembles the futures of the {kull; and the max- 
aay bones. are neither eafily feparated, nor ealily 

. Vor. I. M. joined 


oe mer ; Ate RET 
66 OL Lhe ONES 


foitied again. This meeting of the palate plates by a 
proad furface, makes a rifing fpine, or fharp ridge to- 
wards the noftrils’; fo that the broadneis of the furface 
by which théfe bones ‘miéet, ferves a double’ purpofe 
it joins the bones fecurely, and it forms a{mall ridge 
iipoit” ‘which the fplit edge of the vorner, or partition of 
the nofé, is planted. “Thus we “find the palate‘ plate 
or the maxillary bonés conjoined ; forming alioft the 
wholé of the palate, while* what ate /ptopetly called 
thé palate bones fotm a very {mall fhare’ of thé back 
part only. “As° *thefe ‘thintter bones6f" the! face have 
no matrot, they’ are “noutifhed® by ‘their’ perioftenin | 
only ; : ‘they are of courfe ‘perforated with many fall 
holes.” A prédt many” thinate holes are found along 
the palate’ plate,” about the’ place’ of the: fockets, and 
indeed all over the maxillary bores: ‘And this is pars 
ticular in the palate, that the hard membrane, or co- 
vering of it, is fixed to the bony plate by’ many rough 
tubercles, And even by final: hooks, which are abt 
{een in the dried ‘bone. ? “9 * | 

6. The ANTRUM MARILLARE, or cavity ‘of elie da 
bone, is commonly named - ‘ANTRUM HIGHMORIANUM, 
after its difcoverer’ Highriore.” ‘We have gone ne 
the antruin, onal its fides, in déferibing thefe procefles _ 
of the bone: The palate’ plate makes the floor of the’ 
sntrum ; the orbitary procefs makes its roof; the cheek, 
quite up from’ the’ fockets’ ‘of the: feéth to the lower 
part of the eye, forms. its walls: or fides!; fo that when 
the antrum enlarges, it is the etek that use se | 
formed ; " and when we ‘defign : ‘to “op if | 
we either perforate the’ check,’ or il one | sdf the | 
teeth. The‘antrut 1s concave totwirds oe 

. ee | | 
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it has a flat fide towards the nofe ; it 1s divided from 
the cavity of the noftril by a flat and very thin plate 
of bone; it feema i in the naked fkul] to; haye a very » 
_wide opening, and the lower fpongy bone is hung by 
a {mall hook upon the edge of this thin; feptum, 
which divides the antrum from the nofe ; but in the 
fkull, cov ered with its foft parts, we find the antrum 
almoft clofed by a membrane which ftretches over 
the opening, and. leaves but one. or twa very fmall. 
holes of the fize of the fmallett pea, .by which, per- 
haps, .the reverberation of found in the antrum is 
more effectual in, raifing the voice, and by which {mali 
hole, the mucus, which is feereted in the aftrum, 
drops out into the nofe. .The cavity of the antrum, 
dike the inner furfaces of the noftrils, is covered with 
a-membrane, and is. bedewed with mucus ; and the 
- mucus drops more.or lefs freely in various. pofitions of 
the head. Sometimes by cold, or other accidénts,. in- 
flammations and. iwellings of the membrane come 
n; the holes are clofed; the drain of matter.is fup- 
preffed and confined within, and the cheek {wells. 
Perhaps there may be fome particular difeafe of the 
membrane with which the cayity is. lined, or of the 
bone itfelf: in one way or other, difeafes of this ca- 
vity, and collections of matter, dreadful pain and 
caries of the bone are very frequent; then the c.cek 
rifles; the face is irrecoverably deformed ; fometimes 
the matter makes its way by the fides of the teeth, 
or at laft, it burfts through the bones, makes an. ulcer 
‘in. the cheek , and then there is a natural cure, but 
flow and uncertain. There is no very fure mark of 
this difeate ; it “May be known by an attentive retro- 
Meacianived ro sreg fpegh 
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fpect of all the circumftances. The difeafe is not tobe | 
ea‘ily nor certainly difcovered ; but a very long con- 
tinued toothach, an uncommon degree of pain, or — 
greater affection of the eye, with a {welling and red- 
nefs, and gradual rifing of the cheek, are very fufpi- 
cicus figns. The pulling of the fecond or third of 
the grinding teeth, often brings a fplinter away with — 
it, which opens a road for the matter to flow; or 
though there be no breach of the focket, often the 
confined matter follows the teeth, becaufe not unfre- 
quently the longer fangs of the grinders naturally 
penetrate quite into this cavity of the jaw ; if the mat- — 
ter fhould not flow, the floor of the antrum is eafily 
perforated, by introducing a fharp ftillet by the focket 
of the tooth that is pulled. The flow of the matter _ 
gives relief, and injections of various medicines com- 
plete the cure. But as this opening is fometimes a 
_ cure, it is fometimes alfo a difeafe ; for the breaking 
of a focket, fometimes opening a way into this ar- 
trum, there follows inflammation of its internal furface, 
a running of matter, and fometimes caries of the 
bone. | 
Ho.zrs.—The holes of the jaw-bone are two only : 
x. The 1nrra-orpitary hole, for tranfmitting the 
infra -orbitary nerve from the bottom of the. eye, 
comes along under the eye.in a bony groove, and 
makes generally one large round hole on the cheek, 
jaft under the margin of the orbit, or fometimes 
the nerve divides and makes two fimaller holes in 
‘its paffage upon the cheek ; and, 2. A hole in the 
palate piate, which belongs equally to each of the | 
palate bones $ for it is betwixt the two bones in the — 
fore part, or beginning of the palate future behind — 
the 
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the two firft cutting teeth. This hole is named ro- 
RAMEN INCISIVUM, as opening juft behind the incifive 
or cutting teeth 5‘ or it is named ANTERIOR PALATINE 
HOLE, to diftinguifh it from one in the back of the 
palate: This hole i is large enough to receive the point 
of a quill; it is fingle towards the mouth 3° but to- 
wards the nofé, it has two ee oo sli, de 
ing diftin@ly into each noftril. 

‘ 3. But it will be well to eiolait here a third hole, 
which is common to the maxillary with the proper 
palate bones. It is formed on the back part of the 
palate (one on either fide), in the future which joins. 
the palate-bones to the jaw-bones: it is named Pos- 
TERIOR PALATINE HOLE: It is as large as the interior 
- palatine hole, but it ferves a much more important 
purpofe ; for the upper maxillary nerve fends a large 
branch to the palate, which branch comes down be- 
bind the back of the noftril, perforates the back of 
the palate, by the pofterior palatine hole, and then 
‘goes forward in two great branches along the palate. 
‘Thus the chief, or, we might fay, the only netves of 
the palate come down to it through thefe pofterior 
palatine holes: but the ufe of the anterior palatine 
‘hole i is a problem ftill; for we cannot believe that fo 
great a hole, fo very velit’ and fo curioufly divided, 
fo as to open into the two noftrils, can be quite ufe- 
Jefs ; yet the meaning of this hole has never been ex- 
plained. {It looks almoft as if it were merely defigned 
for giving the foft palate a furer hold upon the bone ; 
for no ducts have been found opening into the palate 
‘from the nofe ; nor any glands with their ducts feated 
here; > Nor any nerves paffing either from the nofe te 
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the palate, or from the palate to the nofe ; nor any ar, 
tery, except one of the moft trifling fize. In fhort, 
anatomifts having fought with care for any thing that 
might explain its ufe, have {till found nothing but.the 
hard membrane filling up the anterior hole. 

The whole furface of the bone which forms the an- | 
trum, is perforated with frequent {mall holes, efpecially 
towards its back part, tran{mitting {mall arteries and 
nerves to the teeth; and the back of the antrum 
forms with the orbitary part of the {phenoid bone a 
fecond foramen lacerum for the eye; an irregular 
epening towards the bottom of the focket, which. is 
for. the accumulation. of fat, not for the tranfmiffion 
of nerves ; and it is from the wafting of this fat, taken 
back into the fyftem, that the eye finks fo remarkably 
in feyers, confumptions,. and fuch other dilsales, as 
wafte the body. | 


The OSSA PALATI, Or PALATE BONES—are 
very {mall, but have fuch a number. of parts, and 
fuch curious connections as are not eafily explained. 
They feem to eke out the fuperior maxillary bones, 
fo.as to lengthen the palate, and complete the noftrils 
behind : they even extend upwards into the focket, 
fo as to form a part of its circle ; ; although, in looking 
for. them. upon the entire fkull,. all thefe parts are fo 
hidden, that. we fhould fuppofe the palate bones to. be | 
of no greater ufe nor extent than to SRGSESE the palate : 
a little backwards, 7 | 
_ The parts. of the. palate Done a are @ thele : ai 4 
oe The, PALATAL, PLATE, OF progels of the, “palate . 
‘bone, whence. it, has its namie, lies horizontal in the 

, i ‘fame - 
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fame level with the sintawal procefs of the jaw-bone, 
which it refembles in its rough: and {pinous furface ; 
in its thinnefs ;'in its being thinner in the middle, and 
thicker at cither end’; in its being ‘oppofed to its fel- 
low. by a broad furface, which ‘completes the MipDLR 
PALATE SUTURE 3 3 and it is conné@ted with the palate 
proces ‘of thé’ jaw, by a future-refembling that by 
which the oppofite bones are joitied ; “but this future 
going actos the back part. of the palate, | is ‘named 
the TRANSVERSE PALATE SUTURE. Where the two pa- 
late: bones are joined, they run backwards- into an 
acute point ; on either fide of that middle point; they 
make 4 femicitcular line, and again run out irite two 
poirits behind the grinding teeth of each fide. By this 
firure of the bones, the back line of the palate . has a 
fcolloped or waved form.” The velum palati, or‘cur- 
taifi of the palate, is a little arched, following the ge- 
neral line of the bones; the’uvula or pap hangs eX~ 
actly from the middle of the velum, taking its origin 
from the middle projecting point of the tw: bones 4 
and a {mall mufcle, the azygus uvule, runs down in 
the middle of the velum, ae its ee from. mus 
eitidle point.’ Ls 

oe The’ (rial es tite point of the gh bone, 
juft behind the lat grinding tooth, touches the fitery- 
goid procefs of the fphenoid bone; it is therefore named 
the PTERYGOID Process of the nila bone ; but it is 
fo joined with the pterygoid procefs of the {phenoidal 
| bone, that they are not to be diftinguifhed in the en- 
tire Kull. The pofterior pterygoid hole, or third 
bole « a the ‘palate, is juft before this point. | 
| 3. The 
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3. The Nasal PLATE or PROCESS, is a thin and fingle 
plate ; rifes perpendiculary upwards from the palate ; 
lies upon the fide and.back part of the: noftrils, fo as to 
form their opening backwards into the throat; it.is|fo 
joined to the upper. jaw+bone, that it les there, like.a 
founding-board upon the fide of the antrum Highmo- 
rianum, and completes ,that cavity forming the, sbie 
Baasifiou betwixt it-and the nofe .<8.65 64) doid 

4. This nafal procefs:extends thus up, aie rie bask 
arch, of the palate;to the back -part of. the orbit;, and 
though: the nafal plate. is very thin and.delicate an. its 
whole, length, yet, »where it enters into the orbit, it 
is, enlarged into, an irregular kind.of knob. of a trian- 
gular form. This knob.is named its ORBITARY PRO- 
CESS; or, as. the knob. has two faces looking-two ways 
in. the orbit, it is divided fometimes (as by Monro: the 
father) into two orbitary proceffes, the anterior, and 
pofterior ; the anterior one is the chiefs This. orbitary 
procels,,or point of the palate bone, ‘being triangular, 
very {mall, and very. deep i in the focket, |. is not t eafily 
difcovered.in the entire fkull. . Fr 
 5-This. orbitary procefs is moft cbse hiéllou 
or cellular, and its cells are fo joined to thofe of ‘the 
{phenoid bone,’ that it is the palate, bone that fhuts | 
the fphenoid cells, and the {phenoid and pazatine 
SELLS.of each fide copslasule but one general cavity. . 


| ee OSSA SPONGIOSA, or TURBINATA, IN- 
FERIORA, are fo named, to diftinguith them. from, the 
upper fpongy bones, which belong to. the OS; eth- | 
moides ; but thefe- lower: fpongy bones are quite « di- | 
2 ftinct, | 
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tinct, formed a-part, and connected in a very flight 
way with the upper jaw-bones. 


The oSsaA SPONGIOSA INFERIORA, are two bones, 
much rolled or convoluted; very fpongy ; much re- 
fembling puff-pafte, having exactly fuch holes, cavities, 
and net-work, as we fee in raifed pafte, fo that they are 
exceedingly light. They lie rolled up in the lower 
part of the nofe; are particularly large in fheep ; are 
ealily feen either in the entire fubject, or inthe naked 
full. Their point forms that projetion, which is 
touched with the finger in picking the nofe; and 
from that indecent practice, very often ferious confe- 
quences arife, for in many inftances, polypi of the 
lower fpongy bones, which can be fairly traced to 
hurts of this kind, grow fo, as to extend down the 
throat, caufing fuffocation and death. 

Qne membrane conftitutes the univerfal lining of 
the cavities of the nofe, and the coverings of all the 
ipongy bones. This continuity of the membrane, pre- 
vents our feeing in the fubje&, how flightly the fpon- 
gy bones are hung; but in the bare and diflected 
_ fkull, we find a neat {mall soox upon the fpongy bone, 
by which it is hung upon the edge of the antrum 
maxillare; for this lower fpongy bone is laid upon the 
fide of the antrum, fo as to help the palate bone, in 
clofing or covering that cavity from within. One 
END of the fpongy bone, rather more acute, is turn- 
ed towards the opening of the noftril, and covers the 
end of the lachrymal dué : the other enn of the fame 
bone, points backwards towards the throat. The 
curling plate, hangs down into the cavity of the nof- 
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tril, with its arched fide towards the nole.. This {pon- 
gy bone differs from the {pongy procefs of the eth- 
moid bone, in being lefs turbinated or complex; in 
having no cells connected with it; and perhaps it is lefs 
directly related to the organ of {mell. If polypi arife 
from the upper fpongy bone, we can ule lefs freedom, 
and dare hardly pull them away, for fear of injuring 
the cribriform plate of the ethmoid bone: we are in- 
deed not ablolutely prohibited from pulling the polypi 
from the upper fpongy bone ; but we are more at eafe, 
in pulling them from the pe one, fince it is quite 
an infulated bone. When peafe, or any fuch foreign: 
bodies, are detained in the nofe, it muft be from their 
fwelling, and being detained, among the fpongy bones, 

The fpongy bones are not abfolutely limited in 
their number: there is fometimes found betwixt thefe 
two, a third fet of {mall turbinated bones, commonly 
ection to the ezthmoid bone. 


~ VOMER.—The nofe is acuta by the vomer, 

which is named from its refemblance to a plough. 
fhare, and which divides the two noftrils from each 
other. Itis a thin and flender bone, confifting evi- 
dently of two plates much compreffed together; very 
denfe and ftrong, but ftill fo thin, as to be tranfparent, 
The two plates of which the vomer is compofed, fplit _ 
or part from each other at every edge of it, fo as to 
form a groove on every fide., 1. On its upper part, or | 
as we may call it, its bafe, by which it ftands upon the — 
fkull, the vomer has a wrpz GROOVE, receiving the pro- _ 
jecting point of the ethmoid and fphenoid bones: thus | 
it ftands very firm and fecure, and capable of. refitting — 
Vi i avery | 
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very violent blows. 2. Upon its lower part, its groove is 
narrower, and receives the rifing line in the middle of 
the palate plate, where the bones meet, to form the 
palate future. At its fore-part, it 1s united by a rag- 
ged furface, and by fomething like a groove, to the 
middle cartilage of the nofe; and as the vomer re- 
ceives the other bones into its grooves, it 1s, in a man- 
ner, locked in on all fides: it receives fupport and 
ftrength from each ; and ifthe vomer and its cartilage 
fhould feem too flender a fupport for the fabric of the 
nofe, let it be remembered, that they are all firmly 
connected, and covered by one continuous membrane, 
which is thick and ftrong, and that this is-as a perio- 
fteum, or rather like a continued ligament, whiclt in- 
creafes greatly the thicknefs and the ftrength of every 
one of thefe thin plates. The vomer, in almoft every 
fubject, bends much towards one or other noftril, fo 
as fometimes to occafion no {mall apprehenfion, hee 
it happens to be firft obferved. : 


OS MAL, or the bone of the cheek, is eafily 
known, and is a very unimportant one. It is that large 
{quare bone which forms thecheek : it has four diftin@ 
points, which anatomitts have chofen to demonftrate, 
with a very fuperfluous accuracy. x. The upper or- 
BITARY procéfs flands higheft, running upwards to 
form part of the focket, the outer corner of the eye, 
and the fharp edge of the temple. 2. The inreRror 
ORBITARY PROCESS, Which is juft oppofite to this, form- 
img the lower part of the orbit, and the edge of the 
cheek. 3. The MaXILLary PRoczss, is that broad and 
ee furface, by which it is joined to the upper jaws 
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‘bone. 4. There is another procefs, the beit entitled to 
- the name of procels, becaufe it ftands out quiteinfulated, 
-and goes outwards and backwards to unite with the 
temporal bone, in forming the zygoma or temporalarch; 
it is named the zYGOMATIC PROCESS. 5. That plate, 
which goes backwards to form the floor of the orbit, is 
named the INTERNAL ORBITARY PROCESS, [his bone 
has no holes, except fuch minute ones as tranfmit ar- 
teries, merely for the nourifhment of the bone itfelf. 


OS MAXILLZ INFERIORIS.—The lower jaw- 
~ bone, is likened-to a horfe-fhoe, or to a cref{cent, or to, 
the letter U, though we need be under no anxiety a- 
bout refemblances for a form fo generally known. 
There is fuch an infinite complication of parts fur- 
rounding the jaw, of glands, mufcles, blood-veffels, 
and nerves, that 1¢ were endlels to give even the flight- 
eft account of thefe. ‘They fhall be reierved each for 
its proper place, while I explain the form of the lower 
jaw, in the moft fimple and ealy way. 

1. The fore part, or chin, is, in a handfome and 
manly face, very {quare ; and this portion is marked 
out by this fquarenefs, and by two {mall holes, one on 
either fide, by which the nerves of the lower jaw come 
out upon the face. - 

2. The bafe of the jaw, is a Sretye and even line, 
terminating the outline of the face. It is diftinélly, 
traced all along, from the firk point of the chin, 
backwards to the angle of the jaw. Fractures of this 
bone are always more or lefs tranfverfe, and are eafily 
known by the falling down of one part of this even 
line, and by feeling the crafhing bones when the fal- 
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len part is raifed. Such fractures happen from blows 
or falls; but not by pulling teeth, for the fockets og 
the teeth bear. but a {mall proportion to the reft: of 
the jaw; even in children this cannot happen, for in 
them the teeth have no roots, and have no hold nor 
dangerous power over the jaw. ‘Though (as I have 
faid) the fockets often fuffer, the jaw itfelf never 
yields. 

3. The angle of the jaw, is that corner where the 
bafe of the jaw ends, where the bone rifes upwards, at 
right angles, to be articulated with the head. This 
part alfo is eafily felt, and by it we judge well of the 
fituation of veins, arteries, and glands, which might be 
in danger of being cut, in wounds or in operations. ° 
There are two proceffes of the jaw, of particular im- 
portance, the coronoid or horn-like procefs, for the in- 
fertion of its {trong mufcles, efpecially of the temporal 
mufcle, and the condyloid or hinge procefs, by which 
it is jointed with the temporal bone. : 
(4. The coronoip process, named from its refem- 
blance to a horn, is, like the reft of the jaw-bone, flat 
on its fides, and turned up with an acute angle, very 
fharp at its point, and lying exa@ly under the zygoma, 
or temporal arch. The temporal mufcle runs under 
this arch, and lays hold on the coronoid procefs ;_ not 
touching it on one point only, but grafping it on eve- 
ry fide, and all round. -And the procefs is fet fo far. 
before the articulation of the jaw, that it gives the 
mu{cle great power. This procefs is fo defended by 
the temporal arch, and fo covered by mutcles, that it 
cannot be felt without. 


5. The 
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g. The conpyLorp process, or the articulating pro- 
éefs of the jaw, is behind this, and is formed by the 
body of the bone turned up at its angle: This alfo is 
of the fame flat form with the reft of the jaw. The 
condyle, or joint of the jaw-bone, is placed upon the 
top of this rifing branch. ‘The condyle, or articula- 
ting head, is not round, but flat, of a long form, and fet 
acro{fs the branch of the jaw. This articulating pro- 
cefs is received into along hollow of the temporal 
bone, juft under the root of the zygomatic procefs ; fo 
that by the long form of the condyles, and of the ca- 
-vity into which it is received, this joint 1s a mere hinge, 
not admitting of lateral nor rotatory motions, at leaft 
of no wider lateral motions than thofe which are ne- 
ceffary in grinding the food ; but the hinge of the jaw 
is a complex and very curious one, whtch fhall be ex- 
plained in its proper place. : 

6. The ALVEOLAR PROCESS, or the long range of fockets 
for the teeth, refembles that of the upper jaw. The — 
jaw, as the body grows, is flowly increafing in length, 
and the teeth are added in proportion to the growth © 
of the jaws. When the jaws have acquired their full 
fize, the fockets are completely filled ; the lips are ex- 
tended, and the mouth is truly formed. In the de- 
cline of life, the teeth fell out, and the fockets are re. 
abforbed, and catried clean away, as if they had never 
been; fo that the chin projects, the cheeks become 
hollow, and the lips fall in, the fureft marks of old’ 
age. | co 

‘The fucceffive changes of the form of the jaw are — 
worthy of being mentioned once more; firft, That in 
the child, the jaw confifts of two bones, which are join- : 

ed 
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ed flightly together in the chin. This joining, or fym- 
phyfis, asitis called, is eafily hurt, fo that: in preterna- 
tular labours it is, according tothe common method of 
pulling by the chin, always in danger, and often bro- 
ken. During childhood the proceffes are blunt, and 
thort, do not turn upwards with a bold and acute an- 
gle, but go off obliquely from the body of the bone. 
The teeth are not rooted, but Helans — in 
viol to ie ras is the.j jaws. 

secondly, That in youth, the alveolar procefs i iS CKr 
tending, the teeth are increafing innumber. The coro- 
noid and articulating procefles.are growing acute and 
large, and are fet off at right angles from the bone. The 
teeth are now firmly rooted; for the fecond fet has 
come up from the fubftance of the jaw. 

Thirdly, In manhood, the alveolar procefs is fill more 
elongated. ‘he dentes fapientia are added to the 
number of the teeth; but often, by this, the jaw is 
too full, and this laft eae coming up from the back- 
moit point of the alveolar procefs in either jaw, it 
fometimes happens, that the jaw cannot eafily clofe ; 
the new tooth gives pain ; ; it either corrupts, or it neads 
to be drawn. 

Fourthly, In old age, the jaw once more falls flat ; it 
frinks according to the judgment by the eye, to hpi 
its fize ; the fockets. are abforbed, and conveyed away; 
and in a age the coronoid procefs rifes at a more 
acute angle from the fkull, and by the falling down. of 
the alveolar procefs, the coronoid procefs feems increa- 
fed | in length. 
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HOLES.—The holes of the lower jaw-bone are — 
chiefly two: | 

1. A LARGE HOLE on the inner fide, and abovethe an- 
ale of the jaw, juftatthe point wherethefetwo branches, 
the condyloid and the coronoid proceffes part. A wide 
sroove from above downwards, leads to the hole; and 
the hole is, as it were, defended by a {mall point, or pike 
of bone, rifing up from its margin. This is the cREAT 
HOLE for admitting the LOWER MAXILLARY NERVE into 
the hollow of the jaw, where it goes round within the 
circle of the jaw, diftributing its nerves to all the teeth. 
But at the point where this chief branch of the nerve 
goes down into the jaw, another branch of the nerve » 
goes forward to the tongue. And as nerves make an — 
impreffion as deep as that of arteries in a bone, we find 
here two grooves, firft, One marking the place of the 
great nerve, as it advances towards its hole; and, fe- 
condly, A {maller groove, marking the courfe of the | 
leffer branch, as it leaves the trunk, and paffes this hole — 
to go forward to the tongue. | 

Along with this nerve, the lower maxillary arter Yy | 
a large branch, enters allo by the hole; and both the | 
nerve and the artery, after having gone round the ca- | 
nal of the jaw, emerge again upon the chin. | 

2. The fecond hole of the lower jaw is that on the | 

fide of the chin, about an inch from the point which 
permits the remains of the great nerve and artery ( al. 
moft expended upon the teeth) to come out upon ied 
er it is aici the MENTAL HOLE, 


CHAP LY. « 
OF THE TRUNK; 
OR, 


THE SPINE, THORAX, AND PELVIS, 


Tue SPINE. 


Taz {pine is fo named from certain proje@ing points 
of each bone, which ftanding outwards in the back, 
form a continued ridge ; and the appearance of con= 
tinuity is fo complete, that the whole ridge is named 
{pine, which, in common language, is {fpoken of as a 
fingle bone. This long line confifts of twenty-four 
diftinét bones, named vertebre, from the Latin vertere, 
to turn. They conduct the fpinal marrow, fecure 
from harm, the whole length of the fpine; and fup- 
port the whole weight of the trunk, head and arms ; 
they perform, at certain points, the chief turnings 
and bendings of the body; and do not fuffer under 
the longeft fatigue, or the greateft weight which the 
limbs can bear. Hardly can any thing be more beau- 
tiful or furprifing than this mechanifm of the fpine, 
where nature has eftablithed the moft oppofite and in- 
confiftent functions in one fet of bones; for thefe bones 
are fo free in motion, as to turn continually, yet fo 
ftrong as to fupport the whole weight of the body; and 
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fo flexible aé to turn quickly in all directions, yet [6 
fteady within, as to contain and defend the moft ma- 
terial and the moft delicate part of the nervous fy- 
tiem, % 

The vertebrx are gan according to the neck, 
back, and loins, and the number of pieces correfponds — 
with the length of thefe divifions. The vertebra of — 
the Loins are five in number, very large and ftrong, | 
and bearing the whole weight of the body. Their 
proceffes ftand: out very wide and free, not entangled 
with each other; and perform the chief motions of 
the trunk. The vertebra of the pacx are twelve in 
number. They alfo are big and ftrong, yet fmaller 
than thofejof the loins; their proceffes are laid over 
each other; each bone is locked in with the next, and - 
embarraffed by its connection. with the ribs; this is 
therefore the fteadieft part of the {pine, a very limited 
motion only is allowed. The vertebrze of the neck 
are feven in number ; they are more fimple, and like © 
rings; their procefles hardly project; they are very 
loofe and free; and their motions are the wideft and 
eafieft of all the {pine. | 

The feven vertebra of the neck, twelve of the back, 
and five of the loins, make twenty-four in all, which is 
the regular proportion of the fpine. But the number 
fometimes varies according to the proportions of — 
the body; for where the loins are long, there are fix 
vertebra: of the loins, and but eleven in the back ; or @ 
the number of the pieces in the back is fometimes ine _ 
ereafed to thirteen ; or the neck, according as it is long | 
or fhort, Gcaciaes has eight pines or fometimes © 
only fix. ‘ 4 
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GENERAL DESCRIPTION OF, A VERTEBRA.—The ge- 
-neral form, procefles, and parts of the vertebra, are 
_beft exemplified in a vertebra of the loins; for in it 
the body is large, the proceffes are right-lined, large, 

and ftrong; the joint is complete, and all its parts 
are very ftrongly marked. Every vertebra confifts 
of a body, which is firm for fupporting the weight 
of the body, and hollow behind, for tranfmitting the 
{pinal marrow; of two articulating procefles above, 
_ and two below, by which it is jointed with the bones 
which are above and below it; of two tran{verfe pro- 
cefles, which ftand out from either fide of the bone, to 
give hold and purchafe to thofe mufcles which turn 
the fpine; and of one procefs, the {pinous proces, 
which ftands dire@ly backwards from the middle of 
the bone; and thefe procefles being felt in diftin& 
points all the way down the back, give the wholethe ap- 
pearance of a ridge 5; whence it has the name of {pine. 

1. The popy of the verrresBra is a large mafs of 

foft and fpongy bone ; it is circular before, and flat 
upon the fides. It is hollowed into the form of a eref- 
cent behind, to give the fhape of that tube in which 
the fpinal marrow is contained. The body has but a 
very thin {caly covering for its thick and fpongy {fub- 
ftance. It is tipped with a harder and prominent ring 
above. and below, as a fort of defence, and within the 
ring the body of the vertebra is hollowed out’ into a 
fort of fuperficial cup, which receives the ligamentous 
fubftance by which the two next vertebre are joined 
to it; fo that each vertebra goes upona pivot, refem- - 
bles the ball and focket-joints; and im many ani- 

mals it is diftinétly a joint of this kind. | 
Q2 1. The 
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1. The sopy is the main part of the vertebra to 
which all the other procefles are to be referred ; it is 


the centre of the fpine, and bears chiefly the weight | 


of the body: It is large in the loins, where the weight 
of the whole refts upon it, and where the movements 


are rather free: It is fmaller in the vertebre of the 


back, where there is almoft no motion, and lefs weight; 
and in the vertebrae of the neck, there is hardly any 
body ; the vertebra being joimed to each other chiefly 
by the articulating procetles. 

2. The arTICULATING PRoczss is a {mall i sieliciaat 
ftanding out obliquely from the body of the vertebra, 


with a {mooth furface, by which it is joinedto the ar- 


ticulating procefs of the next bone ; for each vertebra 
has a double articulation ; with that above and with 
that below. ‘The bodies of the vertebre are united 


to each other by a kind of ligament, which forms a - 


gore fixed, and rather an elaftic joining; and they 
are united again by the articulating procefles; which 
makes a very moveable joint of the common form. 


The articulating proceffes are fometimes named ob- — 


lique proceffes, becaufe they ftand rather obliquely, 
The upper ones are named the afcending oblique pro- 
ceiles, and the two lower ones are named the inferior 
or defcending oblique procefles. 

_ 3.The spinous processes are thofe which projeét di- 
rectly backwards, whole points form the ridge of the 
back, and whofe fharpnefs gives the name to the whole 
column. The body of each vertebra fends out two 
arms, which, meeting behind, form an arch or canal 


for the {pinal marrow ; and from the middle of that 


arch, and oppolite to the body, the {pinous procefs 
| projects, 
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projects. Now thefe fpinous, and the tranfverfe pro- 
cefies, are as fo many handles and levers by which the 
Spine is to be moved ; which, by their bignefs, give a 
firm hold to the mufcles; and, by their length, give 
them a powerful lever to work their effects by. ‘The 
fpinous procefies, then, are for the infertion of thefe 
mufcles which extend and raife the {pine. Ly 

4. The TRANSVERSE PRocESSES {tand out from the fides 
of the arms or branches which form this arch.’ They 
ftand out atrightangles, ortran{verfely from the body of 
‘the bone; and they alfo are as levers, and longand pow- 
erful ones for moving and turning the fpine, Perhaps 
their chief ufe is not for turning the vertebre ; for there 
is no provifion for much of a lateral motion in the low- 
er part of the {pine, but the mufcles which are implant- 
ed into thefe are more commonly ufed in affifting thofe. 
which extend and raife the {pine. 

Thefe, and all the proceffes, are more diftina, pro- 
-minent, and ftrong, more direct, and larger in the loins, 
and more eafily underftood, than in the vertebre of 
any other clafs. But this prepares only for the defcrip- 
tion of the individual vertebre, where we find a vari- 
ety proportioned to the various offices, and to the de- 
grees of motion which each clafs has to perform.. 


Or THE VERTEBR& OF THE LoIns.—lI have chofen to 
reprefent the general form of a vertebra, by defcri- 
bing one from the loins, becaufe of the diftinctnefs with 
which all its parts are marked. In the lumber verte- 
bre, the perpendicular height of the body is fhort ; 
the intervertebral fubftance is thicker than in the o- 
ther parts of the {pine; and the feveral procefles ftand 

. | trea. off 
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off from each other diftiné and clear; all which are 
een for a freer motion in the loins. 

- The sopy of a lumbar vertebra is particularly large, 
thick, and fpongy ; and its thin outer plate is perfora- 
ted by many arteries going inwards to nourifh this 
fpongy fubftance of the bone. The length of the bo- 
dy is an inch, and the interfticial cartilage is nearly as 
long: fo that the vertebra of the loins prefent to the 
eye, looking from within the body, a large thick and 
— maffy column, fit for fupporting fo great a weight. 

The spinous process is fhort, big, and ftrong. It. 
runs horizontally and directly backwards from the 
arch of the fpinal marrow. It is flattened, and about. 
an inch in breadth; and it is commonly terminated 
by a lump or knob, indicating the great ftrength of the 
mufcles which belong to it, and the fecure hold which 
they have. | 

The TRANSVERSE PROCESS Is alfo fhort, direct, and 
very ftrong; going off horizontally from the fide of the 
bone ; terminated like the fpinous, by a knotty point, 
where large mufcles are implanted. 

The aRTICULATING PRocEssES of the lumbar verte- | 
bre ftand fo direétly upwards and downwards, that the 
name of oblique procefles cannot be applied here. 


Of the VvERTEBR = OF THE BACK.—Thecharadter of the 
vertebr of the back is directly oppofite to that of the 
‘loins. The soptes of the vertebra are ftill large to fup~ 
port the great weight of the trunk; but they are much — 
longer than in the loins, and their intervertebral fub- : 
ftance is thin, for there is little motion here. The 
SPINOUS PROCESSES in the vertebrze of the back, are ve- 
ry long and aquiline, ‘They are broad at their bafis, - 

8 Aen and : 
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and very {mall or fpinous at their further end; and in 
place of ftanding perpendicularly out from the body, 
they are fo bent down, that they do not form a pro- 
minent nor unfightly {pine, but are ranged almoft ina 
perpendicular line; that is, laid over each other, like 
the {cales of armour, the one above touching the one 
- below, by which the motions of thefe vertebre are ftill 
further abridged. And, laftly, the TRANSVERSE PRO- 
cEsses, which are fhort and knobby, in place of ftand- 
ing free and clear out, like thofe of the loins, are tra- 
melled and reftricted from motion, by their connection 
with the ribs; for the ribs are not merely implanted 
upon the bodies of the dorfal vertebra, but they are 
further attached firmly by ligaments, and by a regular 
joint to the tranfverfe procefs of each vertebra. Now 
the rib being fixed tothe body of one vertebra, and to 
the tranf{verfe procefs of the vertebra below, the mo- 
tions of the vertebree are much curbed. And we alfo 
get another mark by which the dorfal vertebree may 
be known, viz. that each vertebra bears two impref- 
— fions of the rib which was joined to it, one onthe flat ~ 


fide of its hody, and the other on the fore part of its 
 tranfverfe procefs, 


Of the VERTEBRE OF THE NECK.—Thevertebre of the 
neck depart ftill farther from the common form. Their 
BODIES are flattened on their fore parts, fo as to make 
a flat furface on which the windpipe and gullet lie 
{mooth. The sopy is very {mall in all the vertebra 
of the neck. In the uppermoft of the neck there is — 
abfolutely no body; and the next to that has not a 
body of the regular and common form. | There is not 
in the vertebra: of the neck, as in thofe of the loins, a — 

cup 
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cup or hollow for receiving the intervertebral fubftance, 
but the furfaces of the body are flat or plain, and the 
articulating procefles are oblique, and make as it were 
one articulation with the body ; for the lower furface 
of the body being not hollow, but plain, and inclined 
forwards, and the articulating proceffes being alfo plain, 
and inclined backwards, the two furfaces are oppofed 
to each other, and the one prevents the vertebra from 
fliding forwards, and the other prevents it from fliding 
backwards, while a pretty free and general motion is 
allowed. ‘The sprnous processzs of the neck are for 
the infertion of many mufcles, and therefore they are 
fplit. ‘This bifurcatien of the {pinous procefs is not 
abfolutely peculiar to the cervical vertebre ; for fome- 
times, though rarely, the others are fo: and it is only 
in the middle of the neck that even they are forked ; for 
the firft vertebra is a plain ring, without any tranf- 
verle procefs, becaufe there are few mufcles attached 
to it; and the laft vertebra of the neck is fcarcely bi- 
furcated, approaching to the nature of the dorfal ver- 
tebre ; for it is long and aquiline; is depreffed to- 
wards the back, and is fo much longer than the others, 
as to be diftinguifhed by the name of VERTEBRA PRO- 
MINENS. | 7 | 

_ The TRANSVERSE processes of the neck are alfo bi- 
furcated, becaufe there are a great many fmall muicles 
inferted into them alfo. But the moft curious pecu- 
liarity of the tran{verle procefles is, that each of them 
is perforated for the tranfmiffion of the great artery, 
which is named VERTEBRAL ARTERY, becaufe it pailes 
through thefe holes in the vertebrae which form altoge- 
ther a bony canal for the artery. This artery, which is 
| : : defended 
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defended with fo much care, is one of the chief ar- 
teries of the brain, for there are two only ; and often 
when the other, the carotid, has been obitructed, this 
contimues to perform its office. | 
So that the character of thefe cervical vertebrz is, 
that they are calculated for much free motion: and 
the marks by which they are diftinguifhed are, that 
the bodies are particularly {mall ; the articulating pro- 
ceffes oblique, with regard to their pofition, and almott 
plain on their furface: the {pinous procefs, which is 
awanting in the uppermoft vertebra, 1s fhort and fork- 
ed in all the lower ones; the tranfverfe procefs alfo is 
forked ; and the tranfverfe proceffes of all the verte- 
bre, except perhaps the firft, are perforated near their 
extremities with the large hole of the vertebral artery. 


ATLAS AND DENTATUS.—But among thefe 
‘vertebre of the neck, two are to be particularly dif- 
tinguifhed, as of greater importance than all the reft ; 
for though the five lower vertebrez of the neck be of- 
- fified and fixed, if but the two uppermoft remain free, 
the head, and even the neck, feems to move with per- 
fe& cafe. 

The firft vertebra is named atias, perhaps, be- 
caufe the globe of the head is immediately placed up- 
on it ; the fecond is‘named DENTATUS or axis, becaufe 
it has an ‘axis or tooth-like procefs upon which the 
firft turns. 

cThe atias has not the complete form of thé other 
Gerltthie of the neck, for its proceffes are fcarcely dif- 
tinguifhable: It has ‘no body, unlefs its two articula- 
ting procefles are to be reckoned as a body: It is no 
SiN o1. I. ¥ mor” 
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more than a fimple ring ; it has no {pinouts procefs 5 — 
and its tranfverfe procefs is not forked. The Bopy is — 
entirely awanting : in its place, the vertebra has a flat © 
furface looking backwards, which is fmooth and po- = 
lifhed by the rolling of the tooth-like procefs ; there — 
is alfo a fharp point rifing perpendicularly upwards, — 
towards the occipital bone; and this’ point 1s held to the © 
edge of the occipital hole By a flrong ligament... ‘The © 
fmooth mark of the tooth-like procefs is eafily found; — 
and upon either fide of it there projects a fmall point — 
from the inner circle of thé ring. Thefe two points” 
have a ligament extended betwixt them, called the 
tranfverfe ligament ; which, like a bridge, divides the : 
ring into two openings; one, the {maller, for lodging : 
the tooth-like procefs, embracing it clofely; the greater — 
opening is for the fpinal marrow: The ligament con- « 
fines the tooth-like procefs; and when the ligament — 
is burft by violence (as has happened), the tooth-hke ‘ 
procefs, broken loofe, prefles upon the {pinal marrow; 
. the head, no longer do slr by it, falls pore 
and the patient dies. ” ‘ 

The ARTICULATING PROCESS May ts won ties i as : 
the body of this vertebra’; for it is at once the only © 
thick part, and the only articulating furface.’ This broad : 
articulating fubfance is in the middle of each fide of the ‘ 
ring: it has two {fmooth furfaces onach fide, one looks | 
ing upwards, by which it is jomhed to the occiput; and | 
one looking directly downwards, by which. itis joins 
ed to the fecond vertebra of the neck. The two tip-_ 
per articulating furfaces are oval, and flightly hollow 
to receive the occipital condyles: they: ate alfo. ob+ 
lique, for the inner margin of each dips downwards; 
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the outer margin rifes upwards ; and the fore end of 
each oval is turned a little towards its fellow. Now, 

by the obliquity of the condyles, and this obliquity of 
the fockets which receive them, all rotatory motion 
is prevented ; and the head performs, by its articula- 
tions with the firft vertebra or atlas, only the nodding 
motions ; and when it rolls, it carries the firft vertebra 


along with it, moving round the tooth-hke procels of 


the dentatus. ‘Ihe articulation with the head is a 
hinge joint in the ftricteft fenfe : it allows of no other 
motion than that backwards and forwards. The nod- 
ding motionstare performed by the head upon the 
atlas; the rotatory motions are performed by the at- 
las moving along with the head, turning upon the 
tooth-like procefs of the dentatus. | 

Now the upper articulating furface of the atlas is 
hollowed to fecure the articulation with the head ; 
put the lower articulation, that with the dentatus, be- 
ing fecured already by the tooth-like procefs of that 
bone, no other property is required in the lower ar- 
ticulating furface of the atlas, than that it fhould 
glide with perfect eafe: for which purpofe it is plain 
and fmooth ; it neither receives, nor is received into 
the dentatus by any hollow, but lies flat upon the 
furface of that bone. — It is alfo evident, that fince the 
office of the atlas is to turn along with the head, it 


could hot be fixed to the dentatus, in the common - 


way, by a body and by intervertebral fubftance: and 
fince the atlas attached to the head moves along 
with it, turning as upon an axis, it mutt have no sPi- 
nous pRocEsS; for the projection of a fpinous procefs 
qmuft have prevented its turning upon the dentatus, 
‘ 3 Ae Pe. ae 
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and would even have hindered, in fome degree, the 
nodding of the head; therefore the atlas has a fimple 
ring behind, and has only a {mall knob or button 
where the fpinous procefs fhould be. The rrans- 
VERSE PROCESS is not forked, but it 1s perforated with 
a large hole for the vertebral artery; and the artery 


to get into the fkull makes a wide turn, lying flat.- 


upon the bone, by which there is a flight hollow or 
impreflion of the artery, which makes the ring of the 
vertebra exceedingly thin. 


But the form of the dentatus beft explains thefe pe- 


culiarities of the atlas, and this turning of the head. 


The pDENTATUS or axis, is fo named from its 
projecting point, which isthechief characteriftic ofthis 
bone. When the dentatus is placed upright before 
us, we obferve, 1. That it is moft remarkably coni- 
cal; rifing all the way upwards,. by a gradual flope, 
‘to the point of its tooth-like proceis. 2. That the 
ring of the-vertebra is very deep, that is, very-thick 
in its fubftance ; and that the opening of the ring for 
tran{mitting the {pinal marrow js of a triangular form. 
3. That its {pinous procefs is fhort, thick, and forked; 


and that it is turned much downwards, fo as not to’ — 


interfere, in any degree, with the rotation of the at- 


las. 4. That its tooth-like procefs, from which the - 


bone is named, is very large, about an inch in length; 
very thick, like the little finger ; that it is pointed; 
and that from this rough point a ftrong ligament goes 
upwards, by which the tooth is tied to the great hole 
of the occipital bone. We alfo obferve a neck or 


collar, or fmaller part, near the root of the tooth-like 


: procefs, 
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proceis, where it is grafped by the ring of the atlas ; 
while the point {wells outa little above ; fo that with- 
out the help of ligaments it is almoft locked in its 
place: we find this neck particularly fmooth, for it 
is indeed upon this collar that the head continually 
turns. And, 5. We fee on either fide of this tooth- 
like procefs a broad and flat articulating furface, one 
on either fide. Thefe articulating furfaces are placed 
like fhoulders; and the atlas being threaded by the 
tooth-like procefs of the dentatus, is fet flat down upon 


the high fhoulders of this bone, and there it turns and 


performs all the rotatory motions of the head. 


OF THE MEDULLARY TUBE, AND THE 
PASSAGE OF THE NERVES.—AII the vertebrze 
conjoined make a large canal of a triangular or roun- 
dith form, in which the fpinal marrow lies, giving off 
and diflributing its nerves to the neck, arms, and legs: 
And the whole courfe of the canal is rendered fafe for 
the marrow, and very {mooth by lining membranes ; 
the outermoft of which is of a leather-like ftrength and 
thicknefs, and ferves this double purpofe, that it is at 
once a hollow ligament, the whole length of the fpine 
upon which the bones are threaded, and by which each 
individual bone is tied and fixed to the next; and it is 
alfo a vagina or fheath which contains the fpinal mar- 
row, and which is bedewed on its internal furface with 
a thin exudation, keeping the fheath moift and foft, 
and making the enclofed marrow lie eafy and fafe. 

All down the fpine this fpinal medulla is giving 
off its nerves. One nerve pafles from it at the inter- 


flice of each vertebra; fo that there are twenty-four 


ne Ives 
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nerves of the fpine; or rather forty-eight nerves, 
twenty-four being given towards each fide. ‘Thefe } 
nerves pafs each through an opening or {mall hole 
in the general fheath, and then they pafs through the © 
interftice of each vertebra ; fo that there is no hole in i 


the bone required, but the nerve efcapes by going 


under the articulating procefs. This, indeed, is con, 


verted into fomething like a hole when the two con- ~ 


tiguous vertebra are joined to each other. 


THE INTERVERTEBRAL SUBSTANCE.—_ 


The intervertebral fubftance is that which is interpofed — 
betwixt the bodies of two adjoining vertebrae, and — 
which is (at leaft in the loins) nearly equal in thick- 3 
nefs to the body of the vertebra to which it belongs, — 


We give it this undefined name, becaufe there is no- — 
thing in the human fyftem to which it is entirely fi- — 


milar ; for it is not ligament, nor is it cartilage, but it is 
commonly defined to be fomething of an intermediate 


nature. It is a foft and pliant fubftance, which is cu- © 
rioufly folded and returned upon itfelf, like a rolled © 
bandage with folds, gradually fofter towards the cen- — 
tre, and with the rolled edges as if cut obliquely into . 


a fort of convex. The cut edges are thus turned to- ‘ 


wards the furface of the vertebra, to which ,the in- 


tervertebral fubftance belongs: It adheres to nee face © 
of each vertebra, and it is confined by a ftrong liga- 
ment all round, And this fubftance, though it fill © 
keeps its hold on each of the two vertebra to which ~ 
it belongs; though it permits no true motion of one % 
bone on another, but only by a twifting of its fub- — 
— flance ; yields, neverthelefs, eafily to which ever fide : 
7 we : 
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we incline, and-returns in a moment to its place by a 
very powerful refilition. . This perfect elafticity is the 
chief charactetiftic and virtue of this. intervertebral 
fubftance ; whole properties indeed are beft explained 
by its ufes; for in the bendings of the body, it yields 
in a very confiderable degree, and rifes on the: mo- 
ment that the weight. or the force of the mufcles is 
removed. In leaping, in fhocks, or in falls, its elaf- 
ticity prevents any harm to the fpine, while -other 
lefs important joints are luxated and deftroyed. -Du- 
ring the day, it is‘continually yielding under preffure ; 
fo that we are an inch taller in the morning .than. at 
night; we are fliorter in old age than m youth’;- and 
the aged {pine is bended forwards by the yielding of 
this part. Thefe curious facts\were firft obferved by a 
fort of chance, and have fince been jaiebevaiced with 
particular care. 

' Since preffure, in length of years, rareee the foré 
part of the column.of the fpine, and makes the body 
ftoop, any undue inclination to either fide will caufe 
diftortion : the fubftance yields on one fide, and rifes on 
the other ; and at laft. the fame change happens in the 
bones alfo, and the diftortion is fixed, and. not to be 
changed. This is peculiarly apt to happen with chil- 
dren whofe bones are growing, and whofe griftles and 
intervertebral fubftances are peculiarly foft ; fo thata 
tumor on the head or jaw, which: makes a boy carry 
his head on one fide, or conftant ftooping, fuch as is 
ufed by a girl in. working at the tambour, or the car. 
_yying of a weakly child always on one atm bya negli- 
gent or awkward nurfe, will caufe in time a fixed in- 
curable diftortion.. » 


We 
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We-are now qualified to underftand the motions 
of the yertebrze, and to trace the degree of motion in 
each ‘individual clafs. The degrees of motion vary 
with: ‘the forms of the vertebra in each part of the 
{pine ‘the motion is freeft in the neck ; more limited 
in'the loins ; and in the back (the middle part of the 
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fpine) fearcely any motion is allowed. The head per-. _ 


forms all the nodding motions upon the firft. vertebra 
of the neck: the firft. vertebra of the neck performs 
again all the quick and fhort turnings of the head, by 
moving upon the dentatus: all the lower vertebrae of 
the neck are alfo tolerably free, and favour thefe mo- 
tions: by a degree‘of turning ; and all the bendings of 
the neck are performed by them. The dorfal vertebre 
are the moft limited in their movements; . bending 
chieily. forwards: by the yielding of their intervertebral 
fubftance. The vertebra of the loins again move 
largely, for their intervertebral fubftance is deep, and 
their proceffes: quite unentangled and free... To per- 
form thefe motions, each vertebra has ‘two diftingd 
joints, as different> im office as in form: firft, each 
vertebra is fixed to thofe above and below by the in- 
tervertebral fubftance, which adheres fo to each that 
there is no true’ motion: there is no turning of any 
one vertebra upon the next; but the elafticity of the 
intervertebral. fubftance atlows the bones to move ‘a 
little, fo that there. is a general twifting and gentle 
bending of the whole fpine. The fecond: joint is of 
the common nature with the other joints of the body, 
_ for the:articulating proceffes:are faced with ‘cartilage; 
furrounded with ‘a capfule, and lubricated with a 
mucus. And I conceive this to bethe intention of 
oe the 
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the articulating procefles being produced to fuch a 
length, that they may lap over each other to prevent 
_ foxations of the {pine ; and they muft, of courfe, have 
thefe {mall joints, that they may wield 2 to this general 
bending of the fpine. 


| Paro ae, 

Or THE RIBS.—The ribs, whofe office it is to give 
form to the thorax, and to cover and defend the lungs, 
alfo aflift in breathing ; for they are joined to the ver- 
tebre by regular hinges, which allow of fhort mo- 
tions, and to the flernum by cartilages, which yield 
to the motion of the ribs, and return again when the 

muicles ceafe to act. 

Each rib, then, is characterifed by thefe material parts: 
a great length of bone ; at one end of which there is a 
head for articulation with the vertebra, and a fhoulder 
or knob for articulation with its tran{verfe procefs ; 
at the other end there is a point, with a focket for re- 
ceiving its cartilage, and a cartilage joined to it, which 
is implanted into a fimilar focket in the fide of the fter- 
num, fo as to complete the form of the cheft. 

_ The ribs are twelve in number, according to the 
number of the vertebre in the back. Of thefe feven 
are named true ribs, becaufe their cartilages join di- 
rectly with the fternum ; and five are named falfe ribs, 
becaufe their cartilages are not feparately nor directly 
implanted into the fternum, but are joined one with 
another; the cartilage of the lower rib being joined, 
and loft in that of the rib above, fo that all the lower 
ribs run into one greater cartilage. But there is fil] 
another diftinGtion, viz. that the lat rib, and commonly 
alfo the rib above, is not at all implanted in the fter- 
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num, but is loofely connected only with the mutcies of 
the abdomen, whence it is named the loofe or floating 
rib. i; obiq 3 


flat fides being turned imooth towards the lungs. But 
this flatnefs of the rib isnot regular ; it is contorted, as 
if the foft sib had been feized by either end, and twift- 
ed betwixt the hands : the mvaning of which 1s, to ac- 

commodate the flatnefs of the rib to the form which 
the thorax affumes in all its degrees of elevation ; for 
when the rib rifes, and during its rifing through all the 
degrees of elevation, it ftill keeps its flat fide towards 
the lungs. Though of a flattened form, the rib is a 
little rounded at its upper edge ; 1s fharp and cutting at 


its lower edge 3 and. its lower edge feems double, for — 


there is a groove made there by the intercoflal artery 


and nerve. They are named intercoftal, from lying 


betwixt the ribs. T he artery being rather within the rib, 


is defended in fome degree by its groove; the lip of 4 


which forms the lower edge of the rib: but ftill this ar- 
tery is not without reach of the knife, in fome furgical 
operations. We are careful, therefore, to mark, that it 


vans on the lower edge of the rib, mite is of the fize of ‘ 


a crow-quill; and that, if it be wounded, it will bleed 
largely, from its nearnefs to the greateft artery of the 
body ; that it is eafily fhunned, by keeping the knife 
nearer to the rib below. 


On each rib we find the following parts: 1 The 
HEAD, or round knob by whichit is joined to the fpine. ' 
The head.of each rib has indeed, but a fmall articula- — 
ting farface ; but that {mooth, furface is double, or | 
looks two ways. For the head of the rib is not im- i 
planted into the fide of one > vertebra ; ; it is rather im- 

planted 


- “The ribs are, in general, of a flattened form, their 
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planted into the interftice betwixt two Vertebree 3. the 
head touching both vertebrae ; and each vertebra bear- 
ing the mark of two ribs, one above, and:oné below. 
The mark of the rib is on the edge of either vertebra, 
and the focket may be faid to lie in the emtarecs tone! 
fubftance betwixt them. 

2. The neck of the rib is a fmaller part, immediate- 
ly before the head.» Here the rib is particularly Gheal 
and round. 

3. About an inch from the head, there is a fecond 
rifing, or bump, the articulating furface, by which it 
touches and turns upon the tranfverfe procefs. ; Thefe 
two articulations have each a diftindt capfule or bag ; 
each is a very regular joint ; and the degree of motion 
of the rib, and direClion- in which it moves; may be 
eafily calculated, from the manner in which it is joint- 
ed with the {pine. For the two articulating furfdces of 
the rib aré on its back part ; the back of the rib is fim- 
ply laid upon the fide of the fpine ; the joints, with the 
body of the vertebra, and with its tranfverfe procefs, 
are inone line, and form asif but one joint ; fo that the 
rib being fixed obliquely, and at one end only, that end 
continues firm, except in turning upon its axis; the 
two heads roll upon the body of the vertebre, aiid up- 
ott the tranfverfe procefs; and fo its upper end con- 
tinues fixed, while its lower end rifes or falls ; and as 
the motion is in a circle, the head being the central 
point, moves but little, while the lower end of the rib 
has the widefi range. 

4. Juft above the fecond articulating furface, there 
is a third tubercle, which has nothing to do with the © 
toints, but is intended merely for the attachment of the 
| 52 | licaments 
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ligaments and mufcles from the {pine, which fufpeng 
and move the rib. 

5. The angle of the rib is often mentioned, being 
aicommon mark for the place of furgical operations, 


‘There is a flatnefs of the thorax behind, forming the — 
breadth of the back; the fharpnefs where this flatnefs 


begins to turn into the roundnefs of the chet, is form- 
ed by the angles of the ribs. Each rib is-round in the 
place of its head, neck, and tubercles; it grows flat- 
ter a little, as it approaches the angle; but it is not 
completely flattened till it has turned the angle which 
is the proper boundary betwixt,the round and the flat 
parts of the rb. | 1s OWS 


It is very evident that this anatomy sie the ribsvis — 


neither difficult nor important. It is in fome degree 
ufeful, in the more advanced parts of anatomy, to re- 
member the names ; and it is neceflary, even in {peak- 
ing the common language of furgeons, to know thefe 
‘parts, viz. the head of the rib; the tubercle, or fe- 


cond articulating furface; the angle, or turning for- 


ward of the rib; the upper round, and the lower flat © ; 


edge; and efpecially to remember the place and the 
dangers of the intercoftal artery.. But there are fome 
peculiarities in individual ribs; the chief of which are 
thefe: The fize or length of the ribs gradually de- 
-creafes from the firft to the laft, the firft being exceed- 
ingly fhort and circular, the lower ones longer, and al- 


moft right-lined ; fo that the thorax is altogether of a 
conical fhape, the upper opening fo {mall, as juft to per- 


“mit the trachea, cclophagus, and great veflels, to pafs ; 


the lower opening fo large, that it equals the Sulton ‘ 
of the abdomen: The firit rib is a aad very 


thort ; 
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fhort; it is thick, ftrong, and of a flattened form; cf 
which flatnefs. one face looks upwards, and another 
downwards: and the great axillary artery and vein lie 
upon its flat upper furface. It is alfo particularly cir. 
cular, making more than halfa circle from its head to 
the extremity, where it joins the {ternum ; it has, of 
courfe, no angle, and wants the diftorted twifting of 
_ the other ribs. . The fecond rib is alfo round, like the 
firft rib. The eleventh and twelfth, or the floating 
ribs, are exceedingly fmall and delicate; and their car- 
tilage terminates in an acute point, unconnected with 
the iternum. And, laftly,. the heads of the firft;.and 
of the eleventh and twelfth ribs, are rounder than any 
of the others ; for ‘thefe three have their heads im: 
planted into the flat fide of one yertebra only ; while 
all the others have theirs implanted betwixt the bo- 
dies of two vertebrze. | | 

The cartilages of the ribs complete the form of the 
thorax, and form all the lunated edge of that cavity ; 
and it is from thiscartilaginous circle thatthe great muf- 
cle of the diaphragm has its chief origin, forming the 
partition. betwixt the thorax and the abdomen. The 
farther end of each rib {wells out thick and{pongy, and 
has a {mall focket for lodging the cartilage ; for thefe 
cartilages are not joined like the intervertebral fub- 
flances with their bones; but there is a fort of joint 
very little moveable indeed, but {till having a rude 
focket, and a ftrong capfular ligament, and being ca- 
pable of luxation by falls and blows; and the implan- 
tations into the fternum are evidently by fair round 
fockets, which are eafily diftinguifhed upon the two 
edges of that bone, Thefe cartilages may be enume- 
rated 
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yated thus. The cartilages of the firft aad fecond ribs 
defeend to touch the fternum. The cartilage of the 
third rib is dire@t. ‘Uhe cartilages of the fourth, fifth, 
and fixth ribs’ rife upwards, in proportion to their 
diftance from this central. one. The firft five ribs : 
have independent cartilages; the eighth, ninth, and 
tenth ribs run their cartilages into the cartilage of the 
feventh rib; and the eleventh and- twelfth ribs have 
their cartilages {mall, unconnected, and floating loofe. 


Tae sternum.—The fternum is that long and 
{quared bone, which lies on the fore part of the breait 
over the heart, and which being joined by the cartt- 
lages of the ribs, completes the cavity of the chef ; itis — 
for completing the thorax, and defending the heart ; 
for a medium of attachment to the ribs ; and for a ful- 
crum or point, on which the clavicles may roll. 

We find the fternum confifting in the child of eight 
diftin@ pieces; which run together in the progrefs of 
life; and which in old age are firmly united into one: 
but in all the middle ftage of life, we find three pieces — 
in the fternum, two of which are properly bone, the — 
third remains a cartilage till very late in life, and is na- ‘ 
med the enfiform cartilage, from its fword-like point. 

It is found to have eight pieces, even in the child ; 
of fix years old ; fome years after, it has but five or — 
fix ; at laft but two only ; and the falient white lines, 

which traverfe the bone, mark where the intermedi- ‘ 
ate cartilages have once been. ; 

1. The upper piece of the fernum is very large, | 
roundifh, or rather triangular, tefembling the form of © } 

the heart on playing cards. It is about two inches ing 
length, and an inch and a half in breadth ; and thefe | 

marks 
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marks are eafily obferved ; the aPEx, or point of the 
triangle, is pointed downwards, to meet the fecond 
bone of the fternum: The 3asz oF THE TRIANGLE, 
which is uppermoft, towards the root of the throat 
feems.a little hollowed, for the trachea pafling behind 
it: On each upper corner, it has a large articulating 
hollow, into which the ends of the collar bones are re- 
ceived; (for this bone,is the fteady fulerum upon which 
they roll). A little lower than this, and upon its fide, 
is the focket for receiving the thort cartilage of the firft 
rib; and the fecond rib is implanted in the interftice 
between the firft and fecond bone of the fternum ; fo 
that one half of the focket for its cartilage is found in 
the lower part of this bone, and the other half in the 
upper end of the next. BM: 
2. The fecond piece of the fternum is of a {quare 
form; very long and flat ; and compofing the chief 
dength of the fternum: for the firft piece receives 
only the cartilage of the firft rib, and one half of the 
fecond ; but this long piece receives, on. each fide 
or edge of it, the cartilages of eight ribs; but as 
three of the lower cartilages are run into one, there 
are but five fockets or marks. The fockets for re- 
ceiving the cartilages of the ribs are on the edges of 
the fternum ; they are very deep in the firm fubftance 
of the bone, and large enough to receive the point of 
the finger with eafe: And whoever compares the fize 
and deepnefs of thefe fockets, with the round heads. of 
the cartilages which enter into them, will no more 
doubt of diftin® joints. here, than of the diftin@ arti-. 
culation of the vertebre with each other. 
_~ 3: This is in truth the whole of the bony fternum; 
and what is reckoned the third piece, is a cartie. 
lage 
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lage merely, and continues fo down to extreme old age. 
This cartilage, which ekes out and lengthens the fter- 
num, and which is pointed like a {word, is thence 
named CARTILAGO MUCRONATA, the pointed cartilage; 
OrCARTILAGO ENSIFORMIS, or IxPHOIDES, the {word-like 
cartilage. ': This cartilaginous point extending down- 
wards over the belly, gives a fure origin, and, great- 
er power to the mufcles. of the abdomen ; and that 

without embarrafling the motions of the body. Butthis 
cartilage, which is commonly fhort and fingle pointed, 
is fometimes forked; fometimes bent inwards, fo (it has 
been thought) as to occafion ficknefs‘and pain; and: 
in one cafe was found of fuch a length, as to reach the 
navel; and offified atthe fame time, fo as to hinder the 
bending of the body, and occafion much diftrefs. 

- The fternum, and the ribs, and all the cheft, ftand fo 
much expofed, that did we not naturally guard them 
with the hands, fraturesmuft be very frequent ; but in- 
deed when they are broken and beaten in, they hurtthe, 
heart or lungs, and not unfrequently the moft dread-. 
ful confequences enfue. I have already explained, 
that this clafs of bones, defending the moft noble vil- 
cera (next tothe brain), the injuries are almoft as fa- 
tal as injuries of the brain. Often by a wheel pafling 
over the body, the fternum is broken ; its pieces prefs. 
inwards upon the heart, which is fometimes burt ; 
but more commonly the patient dies a flow and mifer-: 
able death ; for the inflammation, which begins inthe , 
place of the wound, is extended to the lungs; is pro-, 


pagated ftill onwards to the heart; and the heart be-)_ 
ing once inflamed, there: comes anxiety, oppreflion, . 
faintings, and palpitations ; anxious breathing ; quick — 
and interrupted pulfe ; ftill more frequent faintings, and = 


8 then — 


OF THE TRUNK. 129 


then death. The ribs cover more properly the lungs; 
where the wound or inflammation is not always fatal : 
for the wound by the point of the rib is no deeper 
than juft to puncture the lungs ; yet through this {mall 
wound on their furface, the lungs breathe out their 
air into the cavity of the cheft, and at laft it efcapes un- 
der the cellular fubftance of the fkin; the man is 
blown up toa prodigious degree, with continually i in- 
creafing anxiety; his breathing becomes more and 
more interrupted ; and if ‘id aflifted, he muft die. 


PELVIS, 


To give a fieasky bearing to the trunk, and to con- 
negt it with the lower extremities, by a fure and firm 
joining, the’ pelvis is interpofed. It is a circle of 
large and firm bones, ftanding as an arch betwixt the 
lower extremities arid the trunk. Its arch is wide and 
ftrong, fo as to give:a firm bearing to the body ; its 
individual bones are large, fo as to give a deep and 
fure fo¢ket for the implantation of the thigh-bone ; its 
motions are free and large, bearing the trunk above, 
and rolling upon the thigh-bones below; and it is fo 
truly the centre of all the great motions ‘ofthe body, 
that when. we believe the motion to be in;the higher 
parts of the {pine, it is either the laft vertebra of the 
loins bending upon the top of the pelvis, or the pelvis 
itfelf rolling wpon the head of the thigh-bones, 

‘Lhe peLvrs is named partly, perhaps, from.its refem- 
bling a bafin in its form; or perhaps, from its office of 
containing the urinary bladder, rectum, vagina, and 
womb. it confifts, in the child, of many, pieces; but 
inthe adult, it is formed of four large bones, of the 

Vor. 1. , 3 eae | Qs 
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os facrum behind, the offa.innominata ‘on either fide; 
and the os coccygis below. 20...’ OW * bas : 

Os sacrum. ‘Lhe names os facrum, os bafilare, &c. 
feem to relate rather to the greater fize of this bone, 
than to its ever having been offered in facrifice. This 
bone, with its appendix the os coccygis,. is. called the 
falfe fpine, or the column of the falfe vertebrae; authors: "i 
making this diftinction, that the true vertebrae are thole i 
of the back, neck, and loins, a cblunin: which Srows gra- 
dually fmaller upwards ; the falfe vertebra: are: thofe of 
the facrum and coccyx, which are conical, with the 4 
apex or point downwards; dnd ‘the bafe, viz. the top. 
of the facrum, turned upwards to/meéet the true {pine, 

The bones of which’ the facrunwis compofed, have 
originally the form of diftinét f{maltivertebrie. Thefe 
diftinGions are loft in the adult; or-are recognized only 
by the marks of former Hines; for the original vertebrae 
are now united into one large and firm! bone, which 
js named the column of falle vertebre's becaule, ha 
ving no motion, it wants the cic? character and: ule of 
the true ones. | ginl bessgti Sy SaeBeke 

We can recognize the dvdgislal: ver weir eveniin the - 
adult bone, for we find it regularly: perforated with 
holes for the tranfmiffion of the {pinal nerves ;.we- 
find thefe holes regularly. difpofed in pairs; we Si a 
diftingt white and rifing line which croffes the bone, 
in the interftice of ‘each of the original vertebra, and : 
marks the place:where the cattilage once was; and ' 
by thefe lines being five in. number, with five pairs of 
holes, we know this bone to'have: confifted once of — 
five pieces, which are now joined into one. The: es 
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the back of the bone is — and — from the 
old {pines. 

The os facrum, thus eibrneoea; is among the lighteft 
bones of the human body ; with the moft fpongy fub- 
ftanee; the thinneft tables; the moft eafily broken; and 
its injuries of the moft formidable nature : but then it 
is a bone the beft cemented ; and confirmed by ftrong 
ligaments; and the beft covered by thick and cufhion- 
_ hike mufcles. The os facrum is of a triangular fhape; 
the bafe of the triangle turned upwards to receive the 
{pine ; its inner furface is fmooth, to permit the head 
of the child in labour to glide eafily along ; and its 
outer furface is irregular and rough, with the fpines 
of former vertebra, giving rife to the great elutai muf- 
cles (which form the contour of the hip), and to all 
the ftrongeft mufcles of the back and loins. 

It has in it a triangular cavity under the arch of its 
fpinous proceffes ; which cavity is continued from the 
canal in the vertebrze of the fpine ; and this cavity of 
the facrum contains the continuation and the end of 
the {pinal marrow ; which being in this place divided 
into a great many thread-like nerves, has altogether 
the form of a horte’s tail, and is therefore named cauda — 
equina, 

- From this triangular cavity, the nerves of the cauda 
equina go out by the five great holes on the fore part 
of the facrum ; holes large enough to receive the point © 
of the finger. The three firft nerves of the facrum, join-~ 
ing with the laft nerve of the loins, form the facro« 
{ciatic nerve; the largeft inthe body; which goes down- 
ward to the lee: while the two lower nerves of the fae 

crum fupply the contents of the pelvis alone. 

| | Ra The 
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_. The back of the facrum is alfo perforated with 
holes, whofe fize is nearly equal to thole on its’ fore 
part, but whofe ufes are not fo diftin@ly known ; for 
the fmall nerves which pafs outwards by them to the 
mutcles of the loins or hips, are in no degree propor- 
tioned to the fize of the holes. 


Fe Se Sah gaa Oe ca. he 


All the edges of this triangle form articulating points, | 


by which it is joined to other bones. The bale, or 4 
upper part of the facrum, receives the laft vertebra of § 


the loins on a large broad furface, which makes a very 
moveable joint; and indeed, the joining of the laft true 


vertebra, with the top of the facrum, is a point where _ 


there is more motion than in the higher parts of the 
fpine. The apex, or point of the facrum, has the os 


coccygis joined to it ; and this joining ismoveabletill the © 
age of twenty in men, and till the age of forty-five in — 


women :—the meaning of its continuing longer moyve- 
able in women is very plain, fince we diltinclly feel 


the lower point of the coccyx in women, yielding in : 


the time of labour, fo asto enlarge greatly the lower 
opening of the pelvis. The fides of the os facrum form 


a broad, rough, and deeply indented furface, which — 
receives the like rough furface of the haunch bones 5 
and here the furfaces are fo rough, and the cartilage. 


{fo thin, that it refe ibles more nearly a future; and 
by the help of the {trong ligaments, and of the. large 


mufeles which arife in common from either bone, — 
makes a joining abfolutely immoveable, except by fuch 


| violent force as is in the end. fatal. 
Thus the original {tate of this bone is eafily. recog: 


_nifed and traced ‘by. many. marks; ; it ands in acon{pi- 
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cuous place of the pelvis, and its chief office is to fup- 
port the trunk; to which we may add, that it defends 
the cauda equina; tranfmits its great nerves; forms 
chiefly the cavity of the pelvis ; and that it is along the 
hollow of this bone that the accoucheur calculates the 
progrefs of the child’s head in labour. 

The os coccyers, fonamed from its refemblance to 
the beak of a cuckow, is a {mall appendage to the 
point of the facrum ; terminating this inverted column 
with an acute point, and found in very different con- 
ditions in the feveral ftages of life. In the child it is 
merely cartilage, and we can find no point of bone ; 
during youth it is offifying into diftin@ bones, which 
continue moveable upon each other till manhood ; 
then the feparate bones gradually unite with each 
other, fo as to form one conical bone, with bul gings and 
marks of the pieces of which it was originally compo- 
fed , but fill the laft bonecontinues to move upon the 
ne of the facrum, till in advanced years it is at laft 
firmly united; later in women thanin men, with whom 
it is often fixed at twenty or twenty-five. It is not 
like the os facrum, flat, but of a roundifh form, con- 
vex without and concave inwards: ; forming with the 
facrum the loweit part of the elvis behind. It has no 
holes like the facrum ; has no communication with the 
f{pinal canal ; and pasitiaie: no nerves ; but points for- 
wards to fupport the lower parts of the rectum : thus, 
it contracts the lower opening of the pelvis, fo as to 
fupport effectually the re@um, bladder, and womb, 
and yet continues fo moveable in women, as to recede 
in time of labour, allowing the head to pais. 


The 
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The ossa inNominata~Are the two great irregu-_ 
lar bones, forming the fides of the pelvis; and they — 
have a form fo difficult to explain by one name, that - 
they are called offa innominata, the namelefs bones. — 
But thefe ‘bones having been in the child formed in — 


diftin& and feparate pieces, thefe pieces retain their — 


original names, though united 1 into one great bone ; we 
continue to explain them as diftin@ bones by the | 
names of os ilium, os ifchium, and os pubis. The os | 
1L1um, the haunch-bone, is that broad and expanded | 
bone on which lie the ftrong mufcles of the thigh; i 
and which forms the rounding of the haunch. The os 
iscui1uM, the hip-bone, is the loweft point of the pelvis, _ 
that on which we reft in fitting. The os pusis, or 
fhare-bone, on which the private parts are placed. All” 
thefe bones were divided in the child ; they are united 
in the very centre of the focket for the thigh-bone; ; 


and we find in the child a thick cartilage in the centre _ 
of the focket, and a prominent ridge of bone in the — 


adult; which ridge, far from incommoding the arti- ~ 
culation with the thigh-bone, gives a firmer hold to. 
the cartilage which lines that cavity, and is the point 
into which a ftrong ligament from the head of the 
thigh-bone is implanted. : <a 
The 0s 1L1uM, or haunch-bone, is named from its i 
forming the flank. It is the largeft part of the os ine 
-nominatum. It rifes upwards from the pelvis in a 
broad te wing, which forms the lower part of - 
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the great mufcles that move the.thighs, and to its 

edge are fixed thofe broad flat mufcles. which form the 
walls of the abdomen. This flat upper part is named 

the aLa, or wine, while the lower, or rounder part, 

is named the Bepy of the bone, where it enters into 

the focket, and meets the other bones. 

~The axa, or flat expanded wing, has many parts, 

which muft be well remembered, to. underftand the 

mufcles which arife from them, 1. 'The whole circle 

of this wing is tipt witha ridge of firmer bone, which 
encircles,the whole. This is a circular cartilage in the 
child, diftinc from the bone, and is offified and fixed 

only at riper years, All this ridgy. circle is called the 
fpine, and is the origin for the lower-oblique and tranf- 
verfe mufcles of the abdomen. 2. The two ends of this 

{pine are abrupt,and the points formed upon it are confe- 
- quently named {pinous proceffes; of which there are two 
atits fore, and two at its back end.. The two rosTERIOoR 
SPINOUS PRocESsES are clofe by each other, and are 
merely two rough projecting points near the rough fur- 
face, by which the os ilium is joined to the os facrum; 
they jut out behind the articulation, to make it firm 
and {ure ; and their chief ufes feem to be the giving a 
firm hold to the ftrong ligaments which bind this joint. 
3: Lhe two anterior {pinous proceffes are more diftinct 
and more important marks; for the ANTERIOR SUPE- 

RIOR SPINOUS PROCESS Is the abrupt ending of the {pine 
or circle of the ihum, with a {welling out; from which 
jutting point the fartorius mufcle, the longeft- and as 
-mongft the moft’ beautiful in the human body, goes 
obliquely acrofs the thigh, like a ftrap, down to the 
knee; another, which is called. the ‘tenfor vagine fe- 
moris, 
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moris, alfo arifeshere : and from this point departs the 
ligament, which pafling from the os ilium to the pubis, 
or fore point of the pelvis, is called the ligament of the 
thigh. How néceflary it is to mark this point, may _ 
be eafily deduced, from knowing that it is under the 4 
arch of this femoral ligament that the great artery paf- — 
fes down to the thigh, and that the femoral -hernia is J 
formed. ‘The’ LowEr ANTERIOR fpinous procefs isa 
{mall bump, or little {welling, about an inch under — 
the firft one, which gives rife to the rectus femoris — 
mufcle, or ftraight. muicle of the thigh, which lies a- : 
long its fore part. | “y 
The back, or porsum of the os ilium, is covered 
with the two great glutei mufcles; and the cosTA, a3 _ 
it is abfurdly called, or the inner concave futface,. gives 
rife to the internal iliac mufcle. 
This bone (the os ilium) has a broad rough AlpRE 
by which it is connected with the os facrum at its fide; 
the very form of which declares the nature of this join- 
ing, and is fufficient argument and paeeh that thejoins 7 
ings of the pelvis do not move. ! a 
The acute line which jis named LINEA INNOMI- 
NATA, is feen upon the internal furface of the bone, 
dividing the ala, or wing, from that part which isin — 
the focket for the thigh. This line compofes part of — 
the brim of the pelvis 5 diftinguifhes the cavity of the 
pelvis from the cavity of the abdomen; and marks 
the circle into which the head of the child seve 
at the commencement of labour. | a 
The os 1scu1uM, or hip-bone, is placed perpendicus g 
larly under the os ilium, and is the loweft point of the | ' 
pelvis, upon which we fit. -It forms the largeft fhare 
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of the focket ; whence the focket is named Acetabulum 
{{chii, as peculiarly belonging to this bone. The bump 
or round {welling upon which we reft, is named the 
Tuber I{chii; and the fmaller part, which extends up- 
wards to meet the os pubis, is nanied the Ramus, or 
branch, which meets a fimilar branch of that bone, to 
form the thyroid hole, | 

_ The sopy is the uppermoft, and thicker part of the 
bone, which helps in forming the focket ; and among 
the three bones this one forms the largeft fhare of it; 
nearly one half. From the body, a fharp pointed pro- 
cels, named spinous Process of the ifchium, is projeét- 
ed backwards ; and this {pinous procefs pointing towards 
the lower end of the facrum, receives the uppermoft of 
two long ligaments, which, from their pafling betwixt 
the ifchium and facrum, are named facro-fviatic. By 
this ligament a femicircle of the'os ilium, juft below 
the joining of the ilium with the facrum, is completed 
into a large round hole; which is in like mauner named 
the facro-f{ciatic hole; and gives paflage to the great 
nerve of the lower extremity, named the great facro~ 
{ciatic nerve. 

The ruser, or round knob, being the point upon 
which we reft, this bone has been often named Os sE- 
DENTARIUM. The bump is a little flattened when we 
it upon it. Itis the mark by which the lithotomitt 
directs his incifion ; cutting exactly in the’ middle be- 
‘wixt the anus and this point of bone. It is rematk- 
ible as the point towards which the pofterior or lower 
acro-f{ciatic ligament extends; and as a point which 
gives rife to feveral of the ftrong mufcles on the back 
the thigh, and efpecia'ly to thofe which form the 
lamitrings, 

mot. i, . 9 of 26 
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The ramus, or branch, rifes obliquely upwards and 
forwards, to join alike branch of the pubis. This” 
branch, or arm as it is called, is flat, and its edges are 
turned a little forwards and backwards, fo that one 
edge forms the arch of the pubis, while the other edge 
forms the margin of the thyroid Hiekes yi | 

1 

The os PUBIS, OF SHARE-BONE, is the laf and fnrvalleft 
piece of the os innominatum ; and is named from the 
mons veneris being placed upon it, and its hair being 
a mark of puberty. It forms the upper or fore part of 
the pelvis, and completes the brim; and, like the if 
chium, it alfo is divided into three parts, viz. the BODY, 
ANGLE, and RAMUS. : 

The pony of the pubis is thick and ftrong, and atoniidl 
about one-fifth of the focket for the thigh bone. It 
is not only the fmalleft, but the fhalloweft part of the 
focket. The bone grows f{maller as it advances toz 
wards its angle, the joining of the offa pubis. There 
it grows again broad and flat, and the two bones mele | 
~with rough furfaces, but with two cartilages interpos | 
fed. Over the middle of this bone, two great mufcles, | 
‘the iliac and pfoas muicles, pafs out of the pelvis to 
‘the thigh ; and where they run under the ligament of 
the thigh, they make the pubis very fmooth. Along 
this bone there is a little edge, or fharp ridge, which 
marks the brim of the pelvis; and the part which is 0. 
ver the fymphyfis, or joining of the bones, rifing hig : 
er than the reft of the ridge, is named the creft of th . 
pubis; and from this point the fmall pyramidal muf 
cles of the abdomen rife. The ramus, or branch, 
that’ more flender part of the pubis, which, joining 

with 
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with the branch of the ifchium, forms with it the arch 
of the pubis, and the edge of the thyroid hole. 

This completes the ftri€t anatomy of the pelvis: 
But when we confider the whole, it is further ne- 
ceflary to-repeat, in fhort definitions, certain points 
which are oftener mentioned as marks of other parts. 

The promonrory of the facrum is the projection 
formed by the loweft vertebra of the loins and the 
upper point of that bone. The HoLtow of the fa- 
crum is all that fmooth inner furface which gives out 
the great nerves for the legs and pelvis. The LEssER 
ANGLE, in diftinction from the greater angle or promon- 
tory of the facrum, is a fhort turn in the bone near 
wheré it is jotned with the coccyx. ‘The crest of 
the puss is a fharper ridge or edge of the bone over 
the joining or fymphyfis pubis. The posrzeR1ior symM- 
puysis of the pelvis is the joining of the facrum with 
the ilium, while the fymphyfis pubis is diftineuifhed 
by the name of ANTERIOR-SyMpHYsiIs of the pelvis. 
The spine, the ruper, and the ramus of the ifchium 
are fufficiently explained. The axa, ox wing, the 
SPINE, the SPINGUS PROCESSES, and the LINBA INNO- 
MINATA of the ilium, are alfo fufliciently explained. 
The aceTasuLum, fo named from its refemblance toa 
meafure which the ancients ufed. for vinegar, is the 
hollow or focket for the thigh-bone, compofed of the 
lium, ifchium, and pubis; the ridge in its centre 
fhows the place of its original cartilage, and points 
out what proportion. belongs to each bone; that it is 
made, two-fifths by the os ilium, two-fifths by the 
es. ifchium, and one-fifth only by the os pubis: but 
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_ the ifchium has the rented fhare; the ifchium form- 
ing more than two-fifths, and the ilium lef. The 7 
BRIM of the PELVis is that oval ring which parts the 7 
cavity of the pelvis from the cavity of the abdomen: 
it is formed by a continued and prominent line along 
the upper part of the facrum, the middle of the lium, 
and the upper part or creft of the pubis. ‘Vhis circle 
of the brim fupports the impregnated womb; keeps 
it up againft the preffure of the labour-pains; and 
fometimes this line has been ‘* as fharp as a paper- 
‘< folder; and has cut acrofs the lower fegment of the 
** womb ;” and fo, by feparating the womb from the © 
vagina, has rendered the delivery impoffible ; and the _ 
child elcaping into the abdomen among the inteftines, 
the woman has died. The ourier of the PELVIS is 
the lower circle again, compofed by the arch of the 
pubis, and by the {ciatic ligaments, which is wide and | 
dilatable, to permit the delivery of the child; but | 
which, being fometimes too wide, permits the ehild’s q 
head to prefs fo fuddenly, and with fueh violence, up- ! 
on the foft parts, that the perineum is torn. The, | 
THYROID HOLE is that remarkable vacancy in the bone 
which perhaps lightens the pelvis,’ or perhaps allows 
the ‘oft parts to efcape from the preflure during the 
paflage of the head of the child. 

Ihe marks of the female fkeleton have been fought 
for in the fkull, as in the continuation of the favittal 
| future ; but the trueft marks are thofe which aie 
to that great fun@ion by which chiefly the fexes are 
diftinguifhed : for while the male pelvis is large and 
ftrong, with a {mall cavity, narrow openings, and — 
bones of greater ftrength; the female pelvis is very 
fhallow and wide, with a large cavity and flendey 7 
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bones, and with every peculiarity which may con- 
duce to the eafy paflage of the child. And this occa- 
_ fions that peculiar form of the body which the pain- 
ter is dt greater pains to mark, and which is indeed 
very eafily perceived: for the charadteriftic of the 
manly form is firmnefs and ftrength; the fhoulders 
broad, the haunches {mall, the thighs in a dire line 
with the body, which gives a firm and graceful ftep. 
‘The female form again is delicate, foft, and bending; 
the fhoulders are narrow; the haunches broad; the 
thighs round and large ; the knees, of courfe, approach 
each other, and the ftep is unfure : The woman, even 
ef the moft beautiful form, walks with a delicacy and 
feeblenefs, which we come to acknowledge asa seit 
- in the weaker fex. | 

The bones of the pelvis eompofe a.cavity which 
eannot be fairly underftood in feparate pieces, but 
which fhould be explained asa whole. Though per- 
haps its chief office is to fupport the fpine, ftill its 
relation to labour deferves to be obferved ; for this 
forms at leaft a curious inquiry, though it fhould not 
be allowed a higher place in the order of ufeful 
ftudtes. 

We know, from much experience, that where the 
pelvis is of the true fize, we have an eafy and natural 
labour: that where the pelvis is too large, there is 
pain and delay ; but not that kind of difficulty which 
endangers life: that where, by diftortion, the. pelvis 
is reduced below the ftandard fize, there comes fuch — 
difficulty as endangers the mother, and deftroys the 
child, and renders the art of midwifery ftill worthy 
_ of ferious ftudy, and an obje& of public care. | 
There 


542 OF THE TRUNK. 
*» 

‘There was a time when it was univerfally believed; 
that the joinings of the pelvis diffolved in every la- 
bour ; that the bones parted, and the openings were 
enlarged; that the child pafled with greater eafe ; 
and “ that this opening of the bafin was no lefs natu- 
‘¢ ral than the opening of the womb.”’ By many ac- 
cidents, this opinion has been often ftrengthened and 
revived ; and if authority could determine our opinion, 
we fhould acknowledge, that the jomings of the pelvis 
were always diffolved, asa wife provifion of nature for 
facilitating natural, and preventing lingering, labour, 
compenfating for the frequent deviations, both in the 
head. and pelvis, from their trae and natural fize. 
This unlucky opinion has introduced, at one time, a 
practice the moft reprehenfibly fimple; as fomentations 


to foften thefe joinings of the pelvis: in cireumftances 


which require very fpeedy help; while, at another 
time, it has been the apology for the moft cruel un- 
natural operations of inftruments, not merely intended 
for dilating and opening the foft parts, but. for burft- 
ing up thefe jomings of the bones. And thofe alfo, 
of late years, who have invented and performed (too 
often no doubt) this operation of cutting the fymphy- 
fis pubis to haften the labour, fay, that they do not — 
perform an unneceflary cruel opezation, but merely 
imitate a common procefs of nature. 

How very far nature is from intending this, may 
be eafily known from thevery forms of thefe joinings,, 


but much more from the other offices which thefe 


bones have to perform, for if the pelvis be, as | have 
defined it, an arch ftanding betwixt the trunk and the 


lower extremities on which the body rolls, its join- | 
‘ 


" ings 
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ings could not part without pain and lamenefs, per- 
haps inability for life. 

One chief reafon drawn from anatomy is this: that 
in women dying after labour, the griftles of the pelvis 
are manifaftly foftened ; the bones loofen; and though 
they cannot be pulled afunder, they can be fhuffled 
or moved upon each other in a flight degree: all 
which is eafily accounted for. The griftle that fornis 
the fymphyfis pubis is not one griftle only; as was 
once fuppofed, but a peculiar griftle covers the end 
of each bone, and thefe are’ joined’ by a membranous 
or ligamentous fubftance: This ligamentous- fubftance 
is the part’ which corrupts the fooneft ; it is often fpoil- 
ed, and in the place of it a Hallion. only is found ; 
_that hollow of the corrupted ligament may be called | 
a feparation of the bones ; but it is fuch a feparation as 
“ equals only the back of a common knife in breadth, 
and will not allow the bones to depart from each 
« other ;” the joining is ftill trong, for it is furrounded 
by a capfular ligament, not like the loofe ligament of 
_ a moveable joint, but adhering to every point of each 
bone: and this ligament does perform its office fo 
completely, that while it remains entire, though the 
bones fhuffle fidewife upon each other, no force can 
pull them afunder: “‘ Even when the fore part of the 
“* pelvis is cut out, and turned and twifted betwixt the 
** hands, ftill though the bones can be bent backwards 
“and forwards, they cannot be pulled from each other 
“ the tenth part of an inch.”” Thefe inquiries were 
made by one, who, though partial to the other fide 
of this Eel could not- allow himfelf to difguife 

: the 


144 ‘OF THE TRUNK. 


the truth, whofe authority is the higheft, and by 
- whofe facts I fhould moft willingly abide. 

Now, it is plain, that fince a feparation, amount- 
ing only’ to the rath of an inch, occafions death, this 
cannot be a provifion of nature ; and fince, the fepa- 
ration in fuch degree could not enlarge the openings 
of the bafin, there again it cannot be a provifion of 
nature, I know that tales are not awanting of wo- 
men whofe bones were feparated during labour; but 
what is there fo abfurd, that we fhall not find a pre- 
cedent or parallel cafe in our annals of monftrous and 
incredible faGs?. Or rather, where is there,a fact of 
this defcription which j is not balanced and, oppoled by 
oppofite. authorities and facts ? I have;diflected fe- 
yeral women who had. died in lingering labour, where 
I found no difunion of the. bones... I have feen wo- 
men opened, after the greateft violence. with | inftru- 
ments, and yet. found no feparation of the, bones. 
We have cafes of women having the mollities offium, 
a univerfal foitnefs and bending of the» bones, who 
have lived in this condition for many years, | with, the 
pelvis alfo affected ; its openings gradually more and 
more abridged; the miferable woman fuffering lin- 
gering labour, and undergoing the delivery by hooks, 
with all the violence that muft be ufed in fuch defpe- 
rate cafes, and ftill no feparation of the bones happen- 
ing. How, indeed, fhould there be fuch difficult la- 
bours as thefe, if the feparation of the bones could al. 
low the child to pafs?. | 

If it be faid,, the joinings of the te i are ; fome- 
¢¢ times diffolved,”’ I acknowledge, that they are, jult 
as the joint of the thigh is diffolved ; that is, fometimes 
| | | by 
8 ; 
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by violence, and fometimes by internal difeafe; but 
if it be affirmed, that “‘ the joinings of the pelvis are 
** diffolved to facilitate labour,’’: I would obferve, that 
wherever feparation of the bones ‘has happened, it has 
both increafed the difficulties of the labour, and been ~ 
in itfelfa very terrible difeafe ; for proofs of which, I 
mutt refer to Hunter, Denman, and others, towhofe pe- 
ceuliar province fuch cafes belong. But furely thefe prin- 
ciples will be univerfally acknowledged : That the pel- 
vis fupporting the trunk is the centre of its largeft mo- 
tions: that if the bones of the pelvis were loofened, 
fuch motions could no longer be performed: that 
when, by violence or by internal difeafe, or in the 
time of fevere labour, thefe joinings have actually 
been diffolved or burit, the woman has become in- 
ftantly lame, unable to fit, ftand, or lie, or fupport 
herfelf in any degree; fhe is rendered incapable of 
turning, or even of being turned in bed; her attend- 
ants cannot even move her legs without intolerable 
anguifh, as if torn afunder *. There fometimes follows 
acolleétion of matter within the joint (the matterex- 
tending quite down to the tuber ifchii), high fever, 
delirium, and death +; or, in cafe of recovery (which 
is indeed more frequent), the recovery is\flow and 
partial only ; a degree of lamene({s remains, with pain, 
weaknels, and languid health; they can ftand on 
ene leg more eafily than on both; they can walk 
more eafily than they can ftand; but it is many. 
months betore they can walk without crutches; and 
dong after they come to walk upon even ground, 
ee You.l. eemeres » climb. 


* Denman, . + Hunter: 
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climbing a ftair continues to be very difficult and ; 


painful. In order to obtain even this flow re-union 
of the bones, the pelvis muft be bound up with a cir- _ 


eular bandage very tight; and they mult fubmit to i 
be confined long: by neglect of which precautions, ! 


_fometimes, by the rubbing of the bones, a preterna- ~ 


tural joint is formed, and they continue lame for — 
years, or for life*; or fometimes the bones are uni- : 


ted by offification ; the callus or new bone projects 
towards the centre of the pelvis, and makes it im. 
poflible for the woman to be seals again of a li- — 
ying child +. : 

Now this hidhony of the digit leads. to reafons in- 
dependent of anatomy, and furer than it; which 
prove, that this feparation of the bones (an Rabidend 
the exiftence of which cannot be queftioned) is not a 
provifion of nature, but a moft ferious difeafe. For 
if thefe be the dreadful confequences of feparation of 
the bones, how can we believe that it happens, when © 
we fee women walking during all their labour, and, 
in place of being pained, rather relieved by a variety — 
of poftures, and by walking about their room? when _ 
we fee them often walk to bed after being delivered on 4 
chairs or couches? rife up on the third day; and of. 7 
ten refume the care and fatigues of a family in a few 7 
days more? or can we believe, that there is a tens 4 
dency to feparation of the bones in thofe who, follow- — 
ne the sci are delivered on one Bie and walk on : 
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their fhame, have not indulged in bed a fingle hour ? 
or can we believe, that there is even the flighteft ten- 
dency to the feparation of the bones in thofe women 
whofe pelvis refifts the force of a lingering and fevere 
labour; who fuffer ftill further all the violence of in- 
ftruments; who yet recover as from a natural deli- | 
very, and who alfo rife from bed on the third or 
fourth day? 


COU AP. i Vis 


BONES OF THE THIGH, LEG, AND FOOT, 


Tue ruicu-sone is the greateft bone of the body, 
and needs to be fo, fupporting alone, and in the moft 
unfavourable direction, the whole weight of the trunk; 
for though the body of this bone is in a line with the 
trunk, in the axis of the body, its neck ftands off al- 
“qmoft at right angles with the body of the bone; aud 
in this unfavourable dire@tion muft it carry the whole 
weight of the trunk ; for the body is feldom fo placed 
| a 2 as 
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as to reft its weight equally upon either thigh-bone s _ 


commonly it is fo inclined from fide to fide alternate- : ‘ 
ly, that the neck of one thigh- bone bears’ alone the : : 


whole weight of the body and limbs, or is {till loaded — 


with greater burdens than the mere. — of the bo- ‘7 


ey itfelf hahaa 5 : 
The chigtt — is one a the moft eerie Be the | 


of a rounded form; {welling out at either end into two 
heads. In its middle it bends a little outwards, with © 
its ede or convex fide turned towards. the fore part & 


of the thigh. ‘This bending of the thigh-bene has i 


ee 


been a fubjet of {peculation abundantly ridiculous, 
viz. whether this be an accidental ora natural arch, 


There are authors who have afcribed it to the rnin i 
carrying the child by the thighs, and its foft bones ! 
bending under the weight. ‘There is another author, ; 
very jultly celebrated, who imputes it to the weight of 4 
the body and the ftronger action of the flexor mui 7 
cles; affirming, that it 1s ftraight in the child, and | 
grows convex. by age. This could not be, elfe we | 
fhould find this curve lefs in fome, and ereatelt i in thole — : 
who had walked moft, or whofe mufcles had the ereat- 4 


a. 


eft ftrength ; andif the muicles did produce this curve, 


a little accident. giving the balarice to the flexor. mut | J 


cles fhould. put the thigh-bone in their power to bend — 
it in-any degree, and to cauie:diftortion. But the end | 
of all fuch fpeculations is this, that we find: it bended — 


in the .feetus not yet delivered) from: the omen ; 
womb, or ina chicken while flill.enclofed)in thefhell; _ 
it is a uniform and regular: eo defigned, and 


“cylindrical bones. 1. Its popy is very thick and ftrong; ~ 


; 4 
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marked in the very firft formation: of the bone; and 
intended, perhaps, for the advantage of the ftrong 
mutcles i in the backof the pends ‘to oe them Soria 
er. power, or more room. | 

_ 2.'The neap of the thigh: seaies 4 is dikiewife the ett 
perfect of any in the human body; for i its circumfe- 
rence is a very regular circle; of which the head con- 
tains nearly two-thirds :: It is {mall,: neat, :and‘com- 
pletely received into its focket, which is not/only deep 
in itfelf, and very fecure, but is further deepened by 
the cartilage which borders it; fo:that this isnaturally, 
and without the help of iguanas the ftrongeft joint 
qn all the body ;'but among other fecurities which. are — 
fuperadded, is. the round ligament, the mark of which 
is eafily feen, being‘a’ — “gicte in’ if centre: obi its 
head. ito 

: 3. The wreck’ of this Hitiieti 1s the ee in the fkcele- 

a and indeed it is from this néck of the thigh-bone 
that we transfer the:name.to other bones, which have 
hardly any other mark of neck than that which is 
made by: their:purfe-like ligament: being fixed: behind 
the head of the bone, ‘and leaving a roughnefs , there. 
But the neck of the thigh-bone: is.an inch. and. a half 
in length, thick. and ftrong, yet ‘hardly proportioned 
to the: great weights which it has'to bear ; long, that it 
may allow the head to be fet deeper in its focket ; and 
franding wide up from the fhoulder of the iaikat to 
keep its motions wide and free, and. unembarrafled by 
tlie pelvis 3 for without this great length of the neck, 
its motions had: been: checked’ even by. the edges of its 
own focket. : 


Tha 
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| ‘The rrocwanrer are the longeft proceffes in the hu- ' 
man ‘body for the attachment of mufcles, and they are 4 


named trochanter (or proceffes for turning the thigh) 


from their office, which is the receiving of thofe great : 


tnufcles which not only bend and extend the thigh 


but turn it upon its axis; for thefe procefles are ob- 


lique, fo as to bend and to turn the thigh at once. 

- 4, The TROCHANTER MAJOR, the outermoft and long- 
er of the two, is that great bump which repreients the 
direct end of the thigh-bone, while the neck ftands off 
from it at one fide; therefore the great trochanter 
ftands above the neck, and is eafily diftinguifhed out- 
wardly, being that great bump which we feel fo plain- 
ly in laying the hand upon the haunch. . This procefs 
receives the gluteimufcles, and all the great mufcles 
which move the thigh outwards. iH 
. g. The TROCHANTER MrNoR, oF leffer trochanter, is 


fmaller and more pointed ; rifing on the mner fide of 


the bone; lower than the trochanter major, and placed 
under the root of the neck, as the greater one is placed 
above it. It is deeper in the thigh, and never to be 


felt, not even in luxations. Its mafcles alfo, by the — 
obliquity of their infertion into it, turn the thigh, and | | 
bend it towards the body ; fuch as the pfoas and iliacus 
internus, which paffing out from the pelvis, fink deep © : 
into the groin, and are implanted into this point. From _ 
the one trochanter to the other, there is a very con{pi- i 
etious roughnefs, which marks the place of the capfule, _ ; 
or ligamentary bag of the joint; for it enclofes the — 
whole length of the neck and of the thigh-bone. ‘This — 
: | - roughnefs 
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roughnefs begins the great rough line, and is what ig 
regularly named the linea afpera. 

_ 6. The tinea aspera is a rifing or prominent line, 
very ragged and unequal, which runs all down the 
back part of the thigh: It begins at the roots of the 
two trochanters, and the rough lines from each troch~- 
anter meet about four inches down the bone ; thence 
the linea afpera runs down the back of the bone a 
ingle line, and forks again into two lines, one going 
towards each condyle, and ending in the tubercles at 
the lower end of the bone ; fo that the linea afpera is 
fingle in the middle, and forked at either end. 

7. The conpy.es are the two tubers into which the 
thigh-bone {wells out at its lower part. There is firft 
a gentle and gradual {welling of the bone; then an en- 
largement into two broad and flat furfaces, which are 
te unite with the next bone in forming the great joint 
of the knee. The two tuberofities, which, by their 
flat faces, form the joint, {well out above the joint, and 
are called the conpyLzes. The 1NNER CONDYLE is lar. 
ger, tocompentate for the oblique pofition of the thigh. 
bone ; for the bones are feparated at their heads by 
the whole width of the pelvis, but are drawn towards 
a point below, fo as to touch each other at the knees, 
On the fore part of the bone, betwixt the condyles, 
there is a broad fmooth furface, upon which the rotu- 
la, or pulley-like bone glides, and on the back part of 
the thigh-bone, in the middle betwixt the condyles, 
there is a deep notch, which contains the great artery, 
vein, and nerve of the leg. 

The great nutritious artery enters below the mid- 
ae of this bone, and puller agteries enter through its 
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porous extremities ; as may be known by many {mall 
holes near the head of the bone. 


The nzap of the thigh-bone is round, and fet down 
deeply in its focket, to give greater fecurity to a joint — 
fo important, and fo much expofed as the hip is. The — 
NECK ftands off from the reft of the bone, fo that by © 


its length, it allows a free play tothe joint, but is itfelf 
much expofed by its tranfverfe pofition, as if nature 
had not formed in the human body any joint at once 
free, moving and ftrong. The neck is not formed in 
the boy, becaufe the focket is not yet deep, nor fuch 
as to hinder the motions of the thigh; and the head is 
formed apart from the bone, and is not firmly united 
with it till adult years, fo that falls luxate or feparate 


the head in young people, but they break the neck of 
the bone in thofe that are advanced in years. The — 
TROCHANTERS, or fhoulders, are large to receive the ? 
great mufcles which are implanted in them, and i 
oblique, that they may at once bend and turn the Hi 
thigh. The sHarr or BoDY is very flrong, that it ~ 
may bear our whole weight, and the action of fuch © 
powerful mufcles; and it is marked with the rough © 
line, behind from which a mafs of flefh takes its a 
rife, which wraps completely round the lower part of j 
the thigh-bone, and forms what are called the vafti © 
mufcles, the greateft mufcles for. extending the leg. — 
The conpyzzs {well out to give a broad furface, anda _ 
firm joining for the knee., But of all its parts, the ; 
great trochanter fhould be moft particularly obferved, — 
as it is the chief mark in luxations or fractures of this 4 
bone: For when the, greater trochanter is pufhed _ 


ecotog 8 : when 4 
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when the trochanter is higher than its true place, and - 
fo fixed that it cannot roll, we are affured that it is lux- 
ated upwards; but when the trochanter is higher than 
its true place, with the thigh rolling freely, we are af- 
fured its neck is broken, the trochanter being difpla- 
ced, and the broken head remaining in its focket ; 

but when the trochanter remains in its place, we 
fhould conclude that the joint is but little injured, 
or that it is only a bruife of thofe glands or mucous 
follicles which are lodged within the focket for lu- 
bricating the joint. 


~ 


The Tigra is named from its refemblance to a pipe; 
the upper part of the tibia, reprefenting the expanded 
or trumpet-like end, the lower part reprefenting the 
flute end of thepipe. The tibia, on itsupper end, is flat 
and broad, making a moft fingular articulation with 
the thigh-bone ; for it is not a ball and focket like the 
fhoulder or se nor a hinge joint guarded on either 
fide with projecting points like the ankle: There is 

no fecurity for the knee joint by the form of its bones, 
for they have plain flat heads: they are broad indeed, 
but they are merely laid upon each other. It is only 
by its ligaments that this joint is ftrong ; and by the 
number of its ligaments it is a complex ad delicate 
joint peculiarly liable to difeafe. 7 

r. The upeer weap of the tibia is thick and {pon- 
gy, and we find there two broad and fuperficial hol- 
lows, asifimpreffed while foft, with the marks of the 
condyles of the thigh-bone ; and thefe flight hollows 
are all the cavity that it has for receiving the thigh- 

‘bone. A pretty high ridge rifes betwixt thefe two 

Vou. I, U hollows, 
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hollows, fo as to be received into the interftice be | 

twixt the condyles; and at the back part, which is the 
higheft point of the ridge, an internal ligament ties 
the tibia to the thigh-bone. ‘This fpongy head has | 
alfo a rough margin, to which the. capfular bidahaadl 
is tied ; on the fore part of this bone, juft below the | 


knee, there is a bump for receiving tae great hgament @ 
of the patella, or, in other words, the great tendon of 7 
all the extenfor mufcles of the leg, and lafily, there 
is upon the outer fide of this fpongy head, juft onde i 
the margin of the joint, a fmooth articulating furface, 
(like a dimple impreffed with the finger), for receiving } 
the head of the fibula. It is under the margin of the | 
joint, for the fibula does not enter at all into the knee ~ 
ae it is only laid upon the fide of the tibia, fixed | 
to it by ligaments, but not received into any thing 
like a cavity. | i 
2. The povy of the bone ts of a prifmatic or trian-/ 
gular form, and its three edges or. acute angles are 
very high lines running along its whole length; one. 
line a Httle waved, and turned. dire@tly forwards, is 5 : 
what is called the fhin. At the top of this-ridge is 2 
that bump into which the ligament of the rotula or 7 
patella is implanted ; and the whole length of this a-~ 7 
cute line is fo eafily traced through the fkin, that wel 
can never be miftaken about fractures of this bone, 
Another line lefs acute than this is turned diredly © 
backwards ; and the third acute line, which. completes 
the triangular form, is turned towards the fibula, te” 
receive a broad ligament, or interofleous membeane, | 
which ties the two bones together. CHYG9 Si ag 
OWE, The lower head of the tibia coud prtigeste ae hid 
| pail of the ankle-joint. The lower head of the tibia) 
q 1g 
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ig {maller than the upper, in the fame proportion that 
the ankle is {maller than the knee... The pointed part 
of this head of the tibia reprefents the mouth piece, 
or flute part of the pipe, and conftitutes.the bump of 
the INNER ANKLE. The lower endiof the fibula lies 
{o upon the lower end of the tibia, as to,form the out- 
er ankle ; and there is on the fide of the tibia a deep 
hollow, like an impreflion made with the point of the 
thumb, which receives the lower end of the. fibula. 


The acute point of the tibia, named the procefs.of 


the inner ankle, pailes beyond the bone ofthe foot, 
and, by lying upon the fide of the joint, guards the 


ankle, fo that it cannot be luxated inwards, without 
this pointed procefs of the maleolus internus, or inner. 


ankle, being broken. 
The tibia is a bone of great fize, and needs to be a 


Bai fagpons the whole weight of. the body. — It is: 


not at all aflifted by the fibula in bearing the weight, 

the fibula, or ilender bone, being merely laid upon 
the fide of the tibia, for ufes which fhall be explained 
prefently. The tibia is thick, with much cancelli or 
fpongy fubftance within ; has pretty firm plates with- 
out; is much firengt! bait by its ridges, and by its. 
triangular form: its ridges are regular-with regard to 
each other, but the whole bone is twifted as if it had 


been turned betwixt the hands when foft: This dif. 


tortion makes the procefs of the inner ankle lie not re- 
gularly upon the fide of that joint, but a little oblique- 
ly forwards, determining the obliquity of the foot ; 
which mult be of much confequence, fince there are 
many provifions for fecuring this turning of the foot, 
viz. the atin polition of the trochanters; the ob- 
7 eo: | lique 


~. See 


ai) 
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lique infertion of all the mufcles, and this obliquity of 
the ankles; the inner ankle advancing a little before 
the joint, and the outer ankle receding i in the fame de- 
gree behind it. 

The risuLa, which is named fo from its refemblance 7 

to the Romam clafp, is a long flender bone, which 1s ule- 
ful partly in ftrengthening the leg, but chiefly in form- 
ing the ankle joint; for the tibia only is connected with 
the knee, while the fibula, which has no place in the 
knee joint, goes down below the lower end of the ti- 
bia, forming the long procefs of the outer ankle. 

The fibula is a long and flender bone, the longeft 
-and flendereft in the body. Itlies by the fide of the — 
tibia like a fplint; fo that when at any time the tibia © 
is broken without the fibula, or when the tibia having 
fpoiled, becomes carious, and a piece of it is loft, the fi- 
bula maintains the form of the limb till the lait piece 
be replaced, or till the fracture be firmly reunited. It — 
is, like the tibia, triangular, and has two heads, which 
are knots, very large, and difproportioned to fo flender 1 
a bone. ‘The fharpeft line of the fibula is turned to 
one harp line of the tibia, and the interofleous mem- 
brane pafles bewixtthem. The bone lies ina line with 
the tibia, on the outer fide of it, and a httle behind it. — 
The upperhead of the fibula is laid upon a plain fmooth — 

- furface, on the fide of the tibia, a little below the knee ; 
and though the fibula is not received deep into the ti- | 
bia, this want is compenfated for by the ftrong liga- : 
ments by which this little joint is tied by the knee, | 

_ being completely wrapped round with the expanded : 
tendons of thofe great mufcles which make up the — 
eae. by the knee being fill farther embraced clofely 


by’ : 
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by the fafcia, or fehditole expanfion of the thigh ; but 
above all, by the tendons of the outer hamftrings be- 
ing fixed into this knot of the fibula, and expanding 
from that over the fore part of the tibia. 

The lower head of the fibula is let pretty deep into a 
focket on the fide of the tibia; together, they form the 
ankle joint for receiving the Voiles of the foot. The 
ankle joint is one of the pureft hinge joints, and is 
very fecure; for there is the tibia, at the procefs of 
the inner ankle, guarding the joint within; there is 
the fibula pafling the joint flill further, and making 
the outer ankle ftilla ftronger guard without. Thefe 
two points, projecting fo as to enclofe the bones of | 
the foot, make a pure hinge ; prevent all lateral mo- 
tion; make the joint firm and {trong ; and will not al: 
low of luxations till one or both ankles be broken. 
We know that there is little motion betwixt the tibia 
and fibula; none that is fenfible outwardly, and no 
more in truth than juft to give a fort of elafticity, 
yielding to flighter ftrains. But we are well affured, 
that this motion, though flighteft and imperceptible, 
is very conftant; for thefe jointing of the fibula 
with the tibia are always found f{mooth and lubri- 
cated; and there are no two bones in the body fo 
clotely connected as the tibia and fibula are, which 
are fo feldom anchylofed, 7. ¢. joined into one by 
-difeafe. 

The fibula may be thus defined: It is a long flen- 
der bone, which.anfwers to the double bone of the 
fore arm, completes the form, and adds fomewhat 
to the flrength of the leg; it gives a broader ori- 
gin for its ftrong mufcles; lies by the fide of the 


tibia 
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tibia like a fplint; and, being a little arched to- 7 
wards the tibia, fapipanté it againit thofe accidents [ 
which would break it acrofs, and maintains the form — 


of the leg when the tibia is carious or broken; the f- @ 


bula, though it has little conneCtion with the knee, | 
paffes beyond the ankle joint, and is its chief guard ' 
and ftrength in that direction in which the joint fhould © 
be moft apt to yield ; and in this office of guarding 
the ankle, it is fo true, that the ankle cannot yield till 
this guard of the fibula be broken. 

RoTuLA or PATELLA, Gf KNEE-PAN, is a {mall thick — 
bone, of an oval, or rather triangular form. ‘The ba- 
fis of this rounded triangle is turned upwards to re- | 
ceive the four great mufcles which extend the leg; | 
the pointed part of this triangle is turned downwards, — 
and is tied by a very ftrong ligament to the bump or 
tubercle of the tibia, juft under the knee. This liga- 
ment is called the ligament of the patella, or of the 
tibia, connecting the patella fo clofely, that fome ana- — 
tomifts of the firft name choofe to {peak of the patella : 
as a mere procels of the tibia, (as the olecranon is a | 
procefs of the ulma), only flexible and loofe; an ar- _ 
rangement which I think fo far right and ufeful, as 
the fractures of the olecranon and of the patella are | 
fo much alike, efpecially in the method of cure, that | 
they may be fpoken of as one cafe; for thefe two are 
the only exceptions to the common rules and methods ; 
of fetting broken hones. . q 

The patella is manifeftly ufeful, chiefly as a lever; 
for it is a pulley, which is a fpecies of lever, gliding — 


upon the fore part of the thigh-bone upon the fmooth ~ 


furface which 1s betwixt the condyles, ‘The projec . 
| | 3 tion ° 
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tion of this bone upon the knee removes the acting 
force from the centre of motion, fo as to increafe the 
power ; and it is beautifully contrived, that while the 
knee is bent, and the mufcles at reft, as in fitting, the 
patella finks down concealed into a hollow of the 
knee. When the mufcles begin to ad, the patella be- 
gins to rife from this hollow; in proportion as they 
contract, they lofe of their fireneth, but the patella 
gradually rifing, increafes the power; and when the 
contraction is nearly perfea, the patella has rifen to 
the fummit of the knee, fo that the rifing of the pa- 
tella raifes the mechanical power of the joint in exact 
proportion as the contraction expends the living con- 
tractible power of the mufcles. What is curious 
beyond almoft any other fa concerning the fra@ures 
ot bones, the patella is feldom broken by a fall or 
blow; in nine of ten cafes, it is rather torn, if we 
may ufe the expreflion, by the force of its own muf- | 
cles, while it flands upon the top of the knee, fo as 
to reft upon one fingle point; for while the knee is 
half bended, and the patella in this dangerous fitua- 
tion, the leg fixed, and the mufcles contracting ftrong- 
ly tofupport the weight of the body, or to raife it as 
in mounting the fteps of a flair, the force of the muf.- 
cles is equivalent at leaft to the weight of the man’s 
body; and often, by a fudden violent exertion, their 
power is fo much increafed, that they fnap the patel- 
la acrofs, as we would break a ftick acrofs the knee. 
The Tarsus, or INstEP, is compofed of feven large 
bones, which form a firm and elaftic arch for fup- 
porting the body; which arch has its ftrength from 
the ftrong ligaments with which thefe bones are 
joined, 
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joined, and its elaflicity from the {mall movemients of 
thefe bones with each other; for each bone and each 
joint has its cartilage, its capfule or bag, its lubricating: 
fluid, and all the apparatus of-a regular joint; each 
moves, fince the cartilages are always lubricated, and | 
the bones are never joined by anchylofis with each 
other; but the effect is rather a diffufed elafticity, | 
than a marked and -perceptible motion in any one 
joint. | 4 
'The feven bones of which the tarfus 1s compel j 
are, 1. The ASTRAGALUS, which, united with the tibia 
and fibula, forms the ankle joint: 2. The os catcis, © 
or heal bone, which forms the end or back point of | 
that arch’ upon which. the body ftands: 3. The os 
NAVICULARE, or boat-like bone, which joins three 
{maller bones of the fore part of the tarfus to the af 
tragalus: 4. The os cusoipzs, which joins the {maller | 
bones of the fore part to the os calcis: The sth, 6th, © 
and 7th, are the fmaller bones making the fore part 
of the tarfus; they lie immediately under the place of © 
the fhoe-buckle, and are named the three cuNEIFORM | 
BONES, from their wedge-like fhape; and it is upon | 
thefe that the metatarfal bones, forming shez next di- 
vifion of the foot, are implanted. 

Thefe bones of the tarfus form, along with the next t 
rank, or metatarfal bones, a double arch; firft from the 
loweft point of the heal to the ball of the great toe, is 
one arch; the arch of the fole of the foot which fup- 
ports the body: and again, there is another arch with- 
in this, formed among the tarfal bones themfelves, one 
within another, z. e. betwixt the aftragalus, calcis, and 
naviculare; through which hole, in my drawing, thet 
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is pafied a pencil. It is this fecond arch which gives 
a perfect elafticity to the foot, and muft prevent the 
bad effects of leaping, falls, and other fhocks, which 
would have broken a part lefs curioufly adapted to its 
office. i 
1. The asTraGALus is the greateft and moft re- 
markable bone of the tarfus; and which the fur- 
geon is moft concerned in knowing. The femicir- 
cular head of this bone forms a curious and perfect 
pulley. The circle of this pulley is large ; its cartilage 
is {mooth and lubricated ; it is received deep betwixt 
the tibia and fibula; and rolls under the {mooth ar- 
ticular furface of the latter, which being fuited to 
this pulley of the altragalus, with fomething of a 
boat-like fhape, is often named the fcaphoid cavity 
of the tibia. 1. We remark in the aftragalus its ar- 
ticulating furface, which is arched, high, {mooth, co- 
yered with cartilage, lubricated, and in all refpects a 
complete joint. Its form is that of a pulley, which, of 
courte, admits of but one direct motion, viz. forwards 
and backwards. 2. We obferve its fides, which are 
plain, {mooth, and flat, covered with the fame cartilage, 
forming a part of the joint, and clofely locked in by 
the inner and outer ankles, fo as to prevent luxations or 
awkward motions to either fide. 3. We obferve two 
large irregular articulating furfaces backwards, by 
which is is joined to the os calcis. 4. There is on the 
fore part, or rather the fore end of the aftragalus, a 
large round head, as regular as the head of the fhoulder 
bone, by which it is articulated with the fcaphoid 
bone. | 
_2, The os catcis is the large irregular bone of the 
Vou. L x heel; 
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heel; it is the tip or end of the arch forined by the i 
tarfal and metatarfal bones. There is alarge feabrous © 
point on which we ftand’; which is rough, for the in- 7 
fertion of the great Achillis tendon, the rope by which : 
the mufcles of the bran ad. The roughnefs of the © 
heel-bone gives the tendon a firm hold, and its projec- 


tion backwards gives it the power of a vety long lever. 7 


The points to be obferved are, x. The great backward 1 
projection, which is properly called the heel; {cabrous ‘ 
and rough, for the infertion of the great back tendon; © 
the point upon which we walk and ftand. 2. An irre-— 
gular articular furface, or rather two furfaces covered 7 
with cartilage, by which it is joined with the aftragas — 
lus. 3. Another articulating furface by which it is | 
- joined with the os cuboides.- And, 4. A fort of arch — 
downwards, under which the veffels and nerves and the | 
tendons alfo pafs on fafely into the fole of the foot. 


5. NAVICULARE is named 0S NAVICULARE, .Of 08 } 
SCaPnHompEs,, from a fariciful refemblance to a boat. | 
But this is a name of which anatomifts have been pe- 
culiarly fond, and which they have ufed with very 
little difcretion or referve: the ftudent will hardly | 
find any fuch refemblance: it is rather like the dies. 
with which we play at drafts; that is, a flattened cir-. 
cular body, with its borders rifing up a little; and 
each flat fide forms an articulating furface. That. 
concave fide which looks backwards, is pretty deep, 
and receives the head ofthe aftragalus : that flat fide. 
which looks forwards, has not fo deep a focket, but 
receives the three cuneiform bones upon a furface 7 
‘thier oh ages and irregular pone ol 


The 
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The cunzirorm ponss are fonamed, becaule they 
refemble wedges, being laid.to each other like the. 
ftones of an arch. The*moft. fimple and. proper ar- 
rangement.is, 1. 2. and 3.;,counting from the fide of 
the great toe towards the middle of the foot; but 
they are commonly named thus: The firft cuneiform 
bone, on which the great toe ftands, has its cutting 
edge turned upwards; it is much larger than the 
others, and fo is called os CUNEIFORME MAGNUM. The 
fecond cuneiform bone, or that which ftands the 
middle of the three cuneiform bones, is much fmaller, 
and is therefore named os CUNEIFORME MINIMUM, 
The third in order of the cuneiform bones 1s named 
OS CUNEIFORME MEDIUM*. ‘Thefe- cuneiform bones 
receive the great toe, and the two next to it. The 
fourth and fifth toes are implanted upon the laft bone 
in the row, the os cuboides. 


_ Os cusorpes.—The os cuboides is named from its 
cubical figure; and is next.to the aftragalusiin fize ; 
greater than the fcaphoid bone. . The three cunei- 
form bones are laid regularly by. the fide -of each 
ether; and this os cuboides.is again laid.on the outer 
fide of the third cuneiform bone, and joins it.tothe os 
calcis.. The place and. gife@& of the cuboid bone. is 

Xo2 Dofhwarhy 6 GLE 


* The confufion in. thefe. names arifes from fometimes counting 

phem by their place, and fometimes reckoning: according. to their fize. 
It is only in relation to its fize that we ¢ ‘call one of thefe bones Os Cu- 
neiforme medium ; for the os cuneiforme medium is not in the mid- 

dle of the three ; it is the middle bone with refpec to fizé: it is the 

gmallett of the éuneiform bones that ftands in thé middle betwixt thd 
na twa, 
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very curious; for as it is wedged in betwixt the third i 
cuneiform bone and the os calcis, it forms a complete 7 
arch within an arch, whicll gives at once a degree of | 
elafticity and of ftrength which no human contrivance - 
could have equalled. There is firft a gréat arch on 
which the body refts, and the heel and the great toe 
are the horns of that bow: And, fecondly, there is a 
complete circle among the metatarfal bones, leaving 
an opening betwixt the aftragalus and the os calcis. — 


THE TOES.—The laft divifion of the foot confifts 
of three diftinét bones; and as thefe bones are ‘difpo- 
fed in rows, they are named the firft, fecond, and third 
phalanges or ranks of the toes. | 

The great toe has but two phalanges; the other 
toes have three ranks of bones, which have nothing 
particular, only the joints are round and free; formed 
by a round head on one bone, and by a pretty deep 
hollow, for receiving it, inthe one above it; they are 
a little flattened on their lower fide, or rather they 
have a flattened groove which*lodges the tendons of 
the la joint of the toes. | 

‘The sess MOID BONES are more regularly found.about 
the toes than any where elfe. They are {mall bones, 
like peafe, found in the hearts of tendons, at any point 
where they fuffer much friction; or rather they are like 
the feeds of the fefamum, ali their name. They are 
found chiéfly at ‘the roots of the great toe, and of the 
thumb; at each of thefe places we find two fmall fefas | 
moid bones, one on each fide of the ball of the great q 
toe. and one on each fide of the ball of the thumb ;. mae , 
thefe bones do, not enter into the j Jolt; they are witha, 
‘odin 


am 5 
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in the fubftance of the tendons; perhaps, like the pa= 
tella, they remove the acting force from the centre of 
motion; and fo, by acting like pulleys, increafe ‘the 
power; perhaps alfo by lying at the fides of the joint 
in the tendons of the fhorter mufcles of the toes, they. 
make a fafe gutter for the long tendons to pafs in. 
They are not reftricted to the balls of the great toe 
and thumb, but fometimes are alfo found under the 
ether toes and fingers, and fometimes behind the con- 
dyles of the knee; or in the peronzi tendons, which 
run under the fole of the foot. In fhort, they are fo 
far from being regular bones, that they are found only 
in adults, and are fo often found in irregular places, that, 
they almoit feem to be praduced by chance, or by the 
effect of friction. 

MzraTarsus.—The metatarfus, fo named from its 
being placed upon the tarfus, confifts of five bones, 
which differ fo little from the firft bones of the fingers, 
that they need not be minutely demonftrated. It is 
fufficient to mark, that they are five in number, ha- 
ving a general refemblance to the joints of the fin- 
ger; that they are rather flattened, efpecially on their 
lower fides, where the tendons of the toes lie; that 
they are very large at their ends next the tarfus, 
_where they have broad flat heads, that they may be 
implanted with great fecurity ; that they grow fmal- 
ler’ towards. the toes, where again they terminate, in 
neat {mall round heads, which receive the firft bones 
ef thetoes, and permit of a very free and eafy 
motion, and a greater degree of rotation than our drefs 
allows us to avail ourfelves of ; the toes being cramp- 
ee -asigemia in a degree that fixes them all in their 

places, 


4 
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"i places, huddles one above another, and is quite the , 
reverfe of that free and ftrong-like fpreading of the 
toes, which the painter always reprefents. Laftly, it 
fhould be remarked, that the metatarfal bone of the ] 
little toe makes a falient anlge, projecting over the — 
tarfus, in a point which is eafily felt outwardly, at the © 
place where the fide feam of the fhe croffes: for this 
and all the other marks of the metatarfal bones are — 
chiefly ufeful, as directing us where to cut inamputa- _ 
‘ting thefe bones; and the furgeon will fave the pati. — 
ent much pain, and himfelf the fhame of a flow and 
confufed operation, by marking the places of the 
joints. 


CHAP. VIL. 
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- BONES OF THE SHOULDER, ARM, AND HAND. 


OF THE SCAPULA, OR SHOULDER- BLAD2. 


Tus is the great peculiarity of the fuperior extremity, — 

that it is connected. not dire@ly with the trunk, like 

the thigh-bone with the haunch, but.is. hung by a ~ 

moveable intermediate bone; which. not only is not 7 

immediately joined to the trunk by ligaments, or any 

athe form of connection, but is parted from it by fe+ 1 
y | | veral — 
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veral layers of mufcular flefh, fo that it lies flat, and 
glides upon the trunk. 

~~ The scaputa isa thin bone ; which has originally, 
like the fkull, two tables, and an intermediate diplo€; 
but by preffure, and the action of its own mutcles, it 
frows gradually thinner ; its tables are more and more 
condenfed ; till in old age it has become perfectly tranf- 
parent, and is fupported only by its proceffes, and by 
its thicker edges. For its sPpINr isa ridge of firm and 
‘ftrong bone, which rifes very high, and gives a broad 
origin and fupport for its mufcles: The acroMIon in © 
which the {pine terminates, is a broad and‘ flat procefs, 
a fure guard for the joint of the fhoulder: The cora- 
corp procefsis a ftrong but fhorter procefs, which ftands 
out from the neck of the bone; and the cosTa, or bor- 
ders of the bone are alfo rounded, firm, and ftrong: So 
that the procefles and borders fupport the flat part of 
the bone, which is as thin as a fheet of paper, and quite 
tran{parent. 

There is no part nor procefs of the feapula which 
does not require to be very carefully marked ; for no- 
accidents are more frequent than luxations of the 
fhoulder ; and the various luxations are explained beft 
by ftudying in the fkeleton, and being able to recog- 
nize on the living body all the proceffes and pin peer 
points. 

a. The Fiat sive of the fcapula is fmooth, fomewhat 
concave, and fuited to the convexity of the ribs. The 
fcapula is connected with no bone of the trunk; tied 
by no ligaments; is merely laid upon the cheft, with a 
large mafs of mufculay flefh under it; upon which it 
glides ; for there are below it two layers’ of mufcles, 


- by 


e 
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by one of which the fhoulder bone is moved upon the | 
{capula, while by the other the feapula itfelf is moved © 
upon the ribs. The mufcle lying in the hollow.of the 
{capula marks it with many fmooth hollows and wave- 
like rifings, which are merely the marks of the origin 
of its mufcles, but which were miftaken even by the. 
ereat Vefalius for the impreflions of the ribs. 

a. The outer flat furface is like the inner one, but 
that it is traverfed by the spine, which is a very acute 
and high ridge of bone. Now the fpine, thus traver-, ~ 
fing the bone from behind forwards, divides its outer 
furface into two unequal parts, of which the part above 
the fpine is fmaller, and that below the {pine is lar- 
ger.. Each of thefe {paces has its name, one fupra . 
fpinatus, and the other infra fpinatus ; and each of | 
them lodges a mufcle, named, the one the muicu- 
lus fupra-fpinatus fcapule, as being above the fpine ; 
the other, mufculus infra-fpinatus {capule, as being 

below the fpine. A third mufcle is named fubfcapu- 
laris, as lying under the fhoulder blade, upon that con- 
cave furface which is towards the ribs; fo that the . 
whole {capula is covered with broad flat mufcles, whofe 
offices are to move the fhoulder bone in various direc- — 
tions, and which imprefs the feapula with gentle rifings 
and hollows on its outer as well as on its inner fur- 


face. 


9. The TRIANGULAR form of the fcapula muft be. j 
next obferved. The upper line of the triangle is the — 
fhorteft ; it is named the costa or border. This fupe- 
rior cofta of the fcapula receives thofe ftrong and flat ! 
mufcles that raife the fhoulder upwards. The lower : 


border, which 1s named the cosTA INFERIOR, or the | 
2 lower — 
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lower border of the fcapula, receives no mufcles, be- 
eaufe it muft be quite. free, to move and glide as the 
fcapula turns upon its axis, which is indeed its ordina- 
ry movement. But it gives rife to two {maller muf- 
cles, which, from being a little rounded, are named the 
mufculi teres ; which round mufcles being on 
into the arm sain pull it downwards. 

The long fide of the {capula, which Hopnds its tri« 
angular form backwards, is named the sasrs of the 
SCAPULA, as it reprefents the bafe of the triangle. This 
line is alfo, like the two borders, a little thicker, or 
{welled out; and this. edge receives many powerful 
mutcles, which lie flat upon the back, and coming to 
the {capula in a variety of directions, can turn it upon 
its axis, fometimes raifing fometimes deprefling the 
{capula; fometimes drawing it backwards ; and fome- 
times fixing it in its place, according to the various 
fets of fibres which are put into action. 

4. The GLENOID, or ARTICULATING CAVITY of the 
{capula, is on the point or apex of this triangle. The 
{capula is more ftrilly triangular in a child, for it ter- 
minates almoft in a point orapex ; and this articulating 
furface is a feparate oflification, and is joined. to it in 
the adult. The fcapula towards this point terminates 
in a flat furface, not more:than an inch in diameter, 
very little hollowed, and fearcely receiving the head of 
the fhoulder-bone, which is rather laid upon it than 
funk into it: It is indeed deepened a little by a circu- 
lar griftle, which tips the edges or lips of this articula- 
ting furface, but fo little, that it is ftill very-thallow 
and plain, and luxations of the fhoulder are infinitely 
more frequent than of any other bone. 

Vou I, . bf | 5. This 
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s, This head, or glenoid cavity of the feapula, 4 ial : 
planted upon a narrower part, which tends towards.a 
point, but is finifhed by this flat head; this narrower 
part is what is named the NECK of the scaPULA, which > 
no doubt fometimes gives way, and breaks. A rough 
line bordering the glenoid cavity receives the capfular ; 
ligament, or rather the capfule arifes from that border-. 
ing griftle, which I have faid tips the circle. q 

6. The spine of the scaputa is that high ridge of 
bone, which runs the whole length of its upper fur | 
- face, and divides it into two {paces for the origin of the © 
-fupra and infra fpinatus mufcles.. It is high, and very. 
fharp, ftanding up at one place to the height of two 
inches: It is flattened upon the top, and with edges, - 
which turning a little towards either fide, give rife to 
two ftrong fafcie, i. e. tendinous membranes ; which © 
go from the fpine, the one upwards to the upper bor-. 
der of the fcapula, the other downwards to the lower 
border; fo that by thefe flrong membranes the f{ca- 
pula is formed into two triangular cavities, and the’ 
fupra and infra {pinatus mufcles rife not only from the 
back of the fcapula, and from the fides of its fpine, ireall 
alfo from the inner furface of this tente membrane. 
The fpine traverfes the whofe dorfum, or back of the. 
feapula; it receives the trapezius muicle, that beauti- 7 
ful triangular mufcle which covers the neck like a tip : 
pet, whence it has its name; and the fpine beginning 
ow at the bafis of the fcapula, gradually rifes as it ad-l 
vances forwards, till it terminates in that high point or | 
promontory which forms the tip of the fhoulder, and. 
overhangs and aeons the sine of 


Th ay 
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+. This high point 1s named the ACROMION PRo- 
cess. Itis the continuation and ending of the fpine, 
which at firft rifes perpendicularly fromthe bone, but 
by a fort of turn or diftortion it lays, its flat fide to- 
wards the-head of the fhoulder-bone.. At this place, 
it is thickened, flat and ftrong ; overhangs and defends | 
the joint; and is not merely a defence, but almoft 
makes aipart of the joint itfelf; for without this pro- 
eels, the’ fhoulder-bone could not remain a moment in 
its fockets every flight accident, would diiplace it. 
The acromion prevents luxation upwards, and is fo 
far a part of the joint, that when it is full under the 
acromion, the joint-is fafe; but when we feel a hollow, 
fo that we can pufh the points of the fingers under the 
acromion ‘procefs, the fhoulder is luxated, and the 
focket empty. The point of the acromion, forming the 
apex of the fhoulder, a greater projection of this point, 
and a fulnefs of the deltoid mufcle which arifes from 
it, is a chief caufe, and of courfe a chief mark, of fu- 
perior ftrength. i 
8. But there is ftill another fecurity for the joint ; 
for there arifes from the neck of the fcapula, almoft 
from the border of the focket, and its inner fide, a 
thick, fhort, and crooked procefs, which ftands direG- 
ly forwards, and is very con{picuous ; and which, turn- 
ing forwards with a crooked and fharp point, fome- 
what like the beak of a crow, is thence named the 
coRACcOID PRocEssS. This alfo guardsand ftrengthens 
the joint; though it cannot altogether preverit luxa- 
tions, it makes them lefs frequent ; and moft probably 
when the arm is luxated inwards, it 1s by flarting over 
=} ee the 
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the point of this defending procefs A mufcle, named — 
coracoid, comes down from the joint-of this procefs, 
and is inferted into the middle ‘of; the serene { 
to draw the arm towards the fideso 16. 91 vey 
Now the glenoid furface, and thefe. vides else ] 
form the cavity for receiving ‘the fhoulder-bone.’ But @ 
ftill, as if nature could not form'ajoint ationce ftrong — 
and free, this joint, which performs iquick, free, and — 
eafy motions, is'too fuperficial to: be'ftvong. /Yetthere — 
is this compenfation, that the fhoulder-jomit, which — 
could not refifty if fairly expofed to fhocks and falls, — 
belongs to the feapula, which, fliding ‘eafily upon the — 
ribs, yields, and fo eludes the’ forces’ Falls wpomthe — 
fhoulder do not diflocate the fhoulder:;:that accident — 
almoft always happens to'us in putting out the hand — 
to fave ourfelves from falls; and the fhoulder-is luxa-_ 
ted by a twifting of the a not. sone the: fonte of a a : 
rect blow. | s bee a 
The cuavicre:—The iain or aiihedal : 
named clavicle from its refemblance to.an old fafhion- 7 
ed key, is to the {capula a kind of hinge or axis on — 
which it moves ‘and rolls; fo that the free motion of — 
the fhoulder is made ftill freer’ by the manner of its | 
connection with the breatt. , 
The clavicle is placed at the root of the neck, and | 

at the upper part of the breaft. It-extends acrofs from 1 ; 
the tip of the theulder to the upper part of the fter- — 
num; it ig around bone, a little flattened towards _ 
the end which’ joins the feapula ;) it is curved like an — 
Italic f; having one curve turned out towards the : 
breafl : it is uleful as an —_— fupporting the fhoul- 
ders, ' 
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ders, preventing them frem falling forwards upon the 
breaft, and making the hands {trong antagonifts to 
each other; which, without this — they could 
not have been. 

1. The thoracic end, that next the faisint or what 

may be called the inner head of the clavicle, is round 
and flat, or button-like ; and it is received into a {uit- 
able hollow on:the upper piece of the fternum. It is 
not only like other joints furrounded by a capfule or 
purfe; it is further provided with a {mall moveable 
cartilage, which-(like a friction-wheel in machinery) 
faves the parts, and facilitates the motion, and moves 
continually'as the clavicle rolls.. 
| 2. Buti the outer end of the clavicle is flattened as 
it approaches the fcapula, and the edge of that flat- 
ne{s is turned to the edge of the flattened acromion, fo 
that they touch but in one fingle point. ‘This outer 
end of the clavicle, and the correfponding point of the 
acromion, are flattened and covered with a cruft of 
cartilage : but the motion here is very flight and quite 
-infenfible; they are tied firmly by ftrong ligaments ; 
land we may confider this as almoft a fixed point ; for 
there is little motion of the fcapula upon the clavicle; 
but there is much motion of the clavicle upon the 
breaft: for the clavicle ferves as a fhaft or axis, firm- 
ly tied to the fcapula, upon which the fcapula moves 
and turns, being connected with the trunk only by this 
_dingle point, viz. the articulation of the clavicle with 
_-the breaft-bone. 


. The os HUMERI Is one of the truett of the cylindrical 
bones; it is roundin the middle; but it appears twifted 
‘ and 
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and flattened towards the lower end; and this flatnefs 4 
makes the elbow-joint a mere hinge, moving only in 
one direction. It is again regular and round towards 
the upper end; dilating into a large round head, where 
the roundnefs fornis a very free: and nein 2a joint, 
turning eafily in all directions. | belle 

1. The nzap of this bone is very large; it is neat and 
regularly circular; but it is a very fmalb portion of a 
large circle, fo that it is flat: and this flatnefs of the 
head, with the fhallownefs of its glenoid cavity, makes 
it a very weak joint, eafily difplaced, and ss equal 
to the hip-joint for fecurity and ftrength. $1 

2, The necx of this bone cannot fairly be reckoned 
-fuch; for, as I have explained in fpeaking of the neck 
of the thigh-bone, this‘neck of the humerus and the 
necks of moft bones (the thigh-bone ‘ftill excepted), — 
are merely a rough line clofe upon the head ‘of the — 
bone, without any ftraitening or intermyediate narrows | 
nefs, which we can properly call aneck. ‘The rough. © 
- nef§ round the head of the fhoulder-bone is the line im 
to which the capfular ligament is implanted. dnc 

3i The ruserosiries of the os humeri are two fmall | 
bumbs of uriequal fize (the oné called the greater, © 
the other the fmaller, tuberofity of the os humeri), 7 
which ftand up at the upper end of the bone, juft 7 
Behind the head: they are not very remarkable. 
Though much fmaller than the trochanter of the — 
thigh-bones, they ferve fimilar ufes, viz. receiving” the 
great mufcles which move the limb. The GreaTeR 7 


TUBEROSITY is higher towards the outer fide of the 1 


arm, ‘and receives the fupra f{pinatus mufcle ; while — 
the infra fpinatas and teres minor mufcles, which 
8 come 


oad 
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come from the lower part of the fcapula, are implant- 
ed into the bone a little lower. ‘The LEssER TuBE- 
rosity has alfo a great mufcle fixed into it, viz. the 
fub-{capularis mufcle, ; 

4. The twotuberofities form betwixt them a groove, 
which-is pretty deep; and init the long tendon of the 
biceps mufcle of the arm runs: and as it runs conti- 
nually, like a rope in the groove of a pulley, this 
- groove is covered, in the frefh bones, with a thin carti- 
lage, {mooth, and like the cartilages of joints. 

The os humeri, at its lower part, changes its form, 
is flattened and compreffed below, and is {pread out 
into a great breadth of two inches or more; where 
there is formed, on each fide, a fharp projecting point 
{named condyle), for the origin of great mufcles ; 
and in the middle, betwixt the two condyles, there is 
a grooved articulating furface, which forms the hinge 
of the elbow. 

x. At the lower end of the bone, there are two 
ridges, one leading to either condyle, which it is of 
fome confequence to obferve; for the elbow-joint 
is a mere hinge, the moft ftri€tly fo of any joint 
in the body: it has, of courfe, but two motions, viz. 
flexion and extenfion; and it has two mutfcles chief- 
ly, one for extending, the other for bending, the arm. 
‘The flexor mufcle lies on the fore part, and the ex- 
tenfor on the back part of the arm; and fo the 
whole thicknefs of the arm is compofed, at this place, 
of thefe two mufcles and of the bone: but that the 
fore and back parts of the arm might be thoroughly 
divided, the bone is flattened betwixt them ;-and that 
the divifion might extend beyond the mere edges of 

| the 
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the bone, there are two fafcie or tendinous webs which — 
go off from either edge of. the humerus, and which 
continue to divide the fore from the back mutcles, 
giving thefe mulc sles a broader origin; they are named, 
from their office, intermufcular membranes; and this ~ 
is the meaning of the two ridges which lead to the — 
~ -two condyles. * j 
2. The two projections in 1 which thefe edges end are © 
named conpyLes. The condyles of the thigh-bone are | 
the broad articulating furfaces by which that bone is — 
joined with the tibia ; while the condyles of the fhoul-. — 
der boné are merely two fharp projecting points for the 
origin of mufcles, which ftand out from either fide of © 
the joint, but which have no connetion with the joint. — 
The chief ufe of the condyles of the fhoulder-bone is 
to give a favourable origin, and longer fulcrum, for the 
mufcles of the fore arm, which arife from thefe points. — 
The outer tubercle being the fmaller one, gives origin 
to the extenfor mufcles, where lefs ftrength is required. 
But the inner tubercle is much longer, to give originte | 
the flexor mufcles with which we grafp ; which require _ 
a bolder and more prominent: procefs to arife from ; 
for greater power is needed to perform fuch ftrong — 
-actions as grafping, bending, pulling; while the muf- 
cles which extend the fingers need no more power than | 
juft to antagonife or oppofe the flexors; their only bu- | 
finefs being to unfold or open the hand when we are 
to renew the grafp. 
It is further curious to obferve, that the inner tu-. 
bercle is alfo lower than the other, fo that the articu- ] 
lating furface for the elbow-joint is oblique, which | 
makes the hand. fall naturally towards the face and 7 
bre . 
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breaft, fo that by being folded merely without any 
turning of the os humeri, the hands are laid acrols. 

3. The articulating furface which ftands betwixt 
thefe condyles, forms a more ftri@ and limited hinge 
than can be eafily conceived, before we explain the 
other parts of the joint. The joint confifts of two fur- 
faces ; firft, a fmooth furface, upon which the ulna 
moves only backwards and forwards; and, fecondly, 
of a {mall knob upon the inner tubercle, which has a 
neat round furface, upon which the face or focket be- 
longing to the button-like end of the radius rolls. 
Thefe two furfaces are called the {mall head, and the 
cartilaginous pulley of the humerus. 

4. Belonging to the joint, and within its capfular 
ligament, there are two deep hollows, which receive 
certain procefles of the bones of the fore arm. One 
deep hollow on the fore part of the humerus, and juft 
above its articulating pulley, receives the horn-like or 
coronoid proceis of the ulna, the other receives the 
olecranon or that proceis of the ulna which forms the 
point of the elbow. 


RADIUS asp ULNA. 


The radius and ulna are the two bones of the fore 
arm. ‘lhe radius, named from its trefembiance to the 
ray or {poke of a wheel; the ulna, from its being of 
ten ufed as a meafure. The radius belongs more pe- 
culiarly to the wrift, being the bone which is chiefly 
connected with the hand, and which turns along with 
it in all its rotatory motions: the ulna, again, belongs 
more firictly tothe elbow-joint; for by it we perform 
all the actions of bending or extending the arm. 

mV on. I, fa The 
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‘The ulna is in general of a triangular or prifmatic 7 
form, like the tibia, and the elbow is formed by the- 
ulna alone; for there is a very deep notch or hinge- 4 
like furface, which feems as if it had been moulded 
upon the lower end of the humerus, embraces it] 
very clofely; and takes fo fure a hold upon the hu-— 
merus, that it allows not the {malleft degree of late- 
ral motion, and almoft keeps its place in the dry fke- 
Jeton without the help of ligaments or mufcles ; 1 ' 
prefents, in profile, fomewhat of the fhape of the let-, 
ter S, and therefore is named the st¢mMorp CAVITY of 
the ulna. 2. But this figmoid cavity were a very” 
imperfect hinge without the two proceiles by which 4 
it is guarded before and behind ; the chief of thefe is 
the oLEcRANON or large bump, which forms the ex- 
treme point upon which we reft the elbow. It is a 
big and ftrong procefs, which, checking into a deep 
hollow in the back of the humerus, ferves two curi- 
ous purpofes; it ferves as a long lever for the mufcles 
which extend or make ftraight the fore arm; and © 
when by the arm being extended, it checks into its 
place, it takes fo firm a hold upon the hinge or joint! 
of the os humeri, as to fecure the joint in pulling, 
and fuch other actions as might caufe a luxation fore- 
wards. 3. Che other procefs which guards the ele 
bow-joint is named the coroNorp Process, from its, 
horn or pointed fotm; it flands up perpendicularly 
from the i or fore part oF the bone; it forms u e 


‘i oy for the arm. sei cabo as 1n oa ) 
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the olecranon checks into its place, and prevents luxa. 
tion forwards ; and the arm again being bent, as in 
ftriking, pufhing, or faving ourfelves from falls, the 
coronoid procefs prevents luxation backwards. So 
the joint confifts of the olecranon and the coronoid 
proceis as the two guards; and of the figmoid cavi- 
ty or hollow of articulation betwixt them: but the 
{maller or upper head of the radius alfo enters into the 
joint, and lying upon the inner fide of the coronoid 
procefs, it makes a fmall hollow there, in which it 
rolls; and this fecond hollow, touching the edge of the 
figmoid cavity, forms a double figmoid cavity ; of which 
the firft, or GREATER SIGMOID CAVITY, Is for receiving 
the lower end of the humerus; and the fecond, or 
LESSER SIGMOIb Cavity, for receiving the upper head 
of the radius. 4. The form of the bone being prif- 
Matic or triangular, it Jas, like the tibia, three ridges; 
one of which is turned towards a correfponding ridge 
in the radius, and betwixt them the interoffeous liga- 
ment is ftretched; and this interoffeous ligament 
fills all the arch or open {pace betwixt the radius 
and ulna, and faves the neceflity of much bone; gives 
as firm an origin to the mufcles as bone could have 
done, and binds the bones of the fore. arm together 
fo ftrongly, that though the ulna belongs entirely to 
the elbow-joint, and the radius as entirely to the 
wrift, they have never been known to. depart from 
each other, nor to yield to any force, however great *. 

hee 5. The 


~** Sometimes the radius is luxated from the lower head of the ulna 3 
but this diaftafis, as it is called, is quite of another kind. 
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a. The ulna, bigger at the elbow, grows gradually 
{maller downwards, till it terminates almoft in a 
point. It ends below in a fmall round head, which 
is named the LOWER HEAD of the ulna, which {carce- 
ly enters into the joint of the wrift; but being re- 
ceived into a hollow on the fide of the radius, the ra- 
dius turns upon the lower head of the ulna like an 
axis or {fpoke. | 

6. Below this little head, the bone cit towards the 
fide of the little finger in a fmall rounded point, 


which isnamed the stytorp process of the ulna, and © 


which is chiefly ufeful in giving a ftrong adhefion to the 
ligament which fecures the wrift there. And as the fty- 


‘loid procefs and the olecranon, the two extremities of q 


the ulna, are eafily and diftin¢ctly felt, the length of this 


bone has been ufed as a meafure; and fo it was named > 


cubitus by the ancients, and is named ulna by us. 
Rapius. ‘The radius isthe fecond bone of the fore 


arm, has its pofition exactly reverfed with that of the 


ulna: for the ulna belonging to the elbow has its great- 


er end upwards; the radius belonging to the wrift has — 


its greater end downwards; and while the ulna only 
bends the arm, the radius carries the wrift with a ro- 
tatory motion; and fo entirely belongs to the writt, 


that it is called the manubrium manus, asif the handle — 


of the hand. 


1. [he sopy of the radius is larger than that of 7 
the ulna. The tranfverfe ftrength of the arm depends — 
more upon the radius, which has more body and | 


Bi 


thicknefs ; is more fquared; and is arched, in fome — 


degree, fo as to ftand off from the ulna, without ap- q 
proaching it, or comprefling the other parts. ‘The ra- — 
dius — 
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dius lies along the upper edge of the fore arm, next 
to the thumb, and being, like the ulna, of a prifmatic 
or triangular form, it has one of its angles or edges: 
turned towards the ulna to receive the interofleous 
ligament. 

2. The upPER HEAD of the chin is fncailent of a 
round, flattifh, and button-like fhape, and lies fo upon 
the lower end of the fhoulder-bone, and upon the co- 
ronoid procefs of the ulna, that it is articulated with 
either bone; for, 1ft, The hollow .of its head is di- 
rectly oppofed to the little head of the os humerh; 
and, 2dly, The flat fide of its button-like head rubs and 
turns upon the fide of the coronoid proces of the ulna, 
making a focket there, which is called. the leffer fig- 
moid cavity of the ulna. ) 

3. Immediately behind the cone flat head, is 
narrownefs or ftraitening, called the Neck of the ra- 
dius. Round this neck there is a collar or circular 
ligament (named the coronary ligament of the. ra- 
dius), which keeps the bone fecurely in its’ place, 
turning in this ligamentous band like a fpindle in its 
buth or focket: for the radius has two motions, one 
accompanying the ulna in its movements of flexion 
~ and extenfion; and, fecondly, its own peculiar rotation; 
in which it is not accompanied in return by the ulna, 
but the ulna aime fteady, the radius moves, and 
turns the wrift. 

4. Immediately under this neck, and juft we the 
collar of the bone, there is a prominent bump, like a 
flat button, foldered upon the fide of the bone ; which 
is the point into which the biceps flexor cubiti, or 


bending mufcle of the fore arm, is inferted. | | 
6s die 
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_ 5. The upper head is exceedingly {mall and round, 
while the Lower HEAD {wells out, broad and flat, te q 
receive the bones of the wrift. There are two great- — 
er bones in the wrift, which form a large ball, and 
this ball is received into the lower end of the radius : 
the impreffion which thefe two bones make there is 


pretty deep, and fomewhat of a boat-like fhape ; 
whence it iscalled (like the articulating furface of the 


tibia) the {fcaphoid cavity of the radius; and on the 
edge of the radius, next to the thumb, the bone ends 
in a fort of peak or fharper point, which is named 
(though with very little meaning) the sTyLoID PROo- ~ 
cess of the radius. | 

So the {caphoid cavity of the radius forms the joint 
with the wrift; but there is another fmall cavity, on 
the fide of the radius, near to the little head of the 


ulna, into which this leffer head of the ulna is recei- 


' ved ; and this is inclofed in a proper and diftinct cap- 


fule. The little head of the ulna does not defcend fo 
low as to have any fhare in forming the wrift. There 
are properly two difting joints ; the great joint of the 
wrift, moving upon the radius, the other a little joint 
within this of the radius, rolling upon the ulna, and _ 
carrying the wrift along with it. 


OF THE HAND oR FINGERS. 


The wrift is the moft ‘complex. part of all the bitte 
fyftem, and is beft explained in a general way, by mark- 
yng the three divifions of the hand, into the carpus or 
wrift bones; the metacarpus, or bones that ftand up- 
on the wrift; and the fingers, confifting each of its 7 
three joints. 1. The carpus or wrift is a congeries of 

eight @ 
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eight imall bones; grouped together into a very nar- 
row {pace ; very firmly tied together by crofs liga- 
ments ; making a fort of ball or nucleus, a folid founda- 
tion or centre for the reft of the hand. 2. The me- 
tacarpus is formed of five long bones, founded upon 
the carpal bones; and which, departing from that 
centre, in {omewhat of a radiated form, give, by their 
fize and ftrength, a firm fupport to each individual 
finger, and, by their radiated or {fpoke-like form, al- 
low the fingers freer play. 3. The fingers, contifting 
each of three very moveable joints, are fet free upon 
the metacarpus ; fo as to fhow a curious gradation of 
moving in all thefe parts; for the carpal bones are 
grouped together into aimall nucleus, firm, almoft 
immoveable, and like the nave of a wheel; then the 
metacarpal bones, founded upon this, are placed like 
the {pokes or fillies of the wheel, and have a freer mo- 
tion; and, laftly, the fingers, by the advantage of thi, 
radiated form in the bones upon which they are ple- 
ced, move very nimbly, and have a rotatory as well 
as a hinge-like motion. 5o that the motion is gra- 
-duated and proportioned in each divifion of the hand ; 
and even where there is no motion, as in the carpus, 
there is an elafticity, which, by gentle bendings, ac- 
commodates itfelf to the more moveable parts. 

The carpus, or wrist.—Looking upon the external 
furface of the carpus, we count eight fall bones dif. 
pofed in two rows, with one bone only a little remo- 
yed from its rank ; ; and we obferve that the whole ig 
arched outwards, to refift injuries, and to give ftrength ; 
and that the bones lie like a pavement, or like the 
flones of an arch, with their broader ends turned out- 
wards. 
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wards. On the internal furface, again, we find the | 
number of bones not fo eafily counted ; for their {mal- : 
ler ends are turned towards the palm of the hand> — 
which being a concave furface, the narrow ends of the 
wedges are feen huddled together in a lefs regular form, — 
crowded, and lapped over each other ; but in this hol- — 
low, the four corner bones are more remarkable, pro- 
jecting towards the palm of the hand, fo as to be na- 
med proceffes: and they do indeed perform the office of | 
proceffes ; for there arifes from the four corner points 
a ftrong crofs ligament, which binds the tendons ; 
down, and makes under it a {mooth floor or gutter for 
them to run in. | 
The individual bones of the carpus are {mall, corner- 
ed, and very irregular bones; fo that their names do 
but very poorly reprefent their form. To defcribe 
them without fome help of drawing, or of demonftra- 
tion, is fo very abfurd, that a defcription of each of 
them feems more like a riddle than like a ferious lef- 
fon : it cannot be underftood, and indeed it need hardly 
be remembered ; for all that is ufeful is but to remem- 
ber the connection and place, and the particular ufes, 
of each bone ; in reading of which, the fludent fhould — 
continually return to the plates, or he muft have the © 
bones always in his hand. | 


I. ROW FORMING THE WRIST. 


y. Os scapHoipEs—The boat-like bone. This name 
~ of boat-like bone, or boat-like cavity, has been always 
a favourite name, though a very unmeaning one. The 
{caphoid bone is not worthy of notice merely from its 7 
a | being 
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cas the largeft, but sites as it forms a chief part of 
the joint of the wrift; for it is this bone which is re- 
ceived into the fcaphoid cavity of the radius. It is a 
very irregular bone ; in which we need remember on- 
ly thefe two points; the large round furface covered 
with cartilage, fmooth, and anfwering to the cavity in 
the head of the radius; and the hook-like, or project- 
ing procels, which forms one of the corner points of 
the carpus, and gives a hold to one corner of the liga- 
ment which binds down the tendons of the wrift. 

2. The os LuNare is named from one of its fides 
being fomewhat of the fhape of a half moon; it is 
next in fize to the feaphoid bone, and is equal to it 
in importance; for they are joined together, to be 
articulated with the radius. This bone takes an 
equal fhare in the joint with the feaphoid bone; and 
together they form a great ball, fitting the focket of 
the radius, and of a long form, fo that the wrift is a 
proper hinge. The lunated edge of the os lunare is 
turned towards the fecond. row of bones, and therefore 
is not feen. And the chief marks of this bone are its 
greater fize; its lunated edge, turned towards the fe- 
cond row; and its round head cchping the ball of the 
wrift-joint. , ) 

3. Lhe 0s CUNEIFORME, or wstidle like ey, is nated 
rather perhaps from its fituation, locked in among the 
other bones, than ftri@tly from its form. Its fide form- 
ing the convex of the hand, is broader; its pointsto- 
wards the palm of the hand is narrower; and fo far, 
we may fay, it is a wedge-like bone: but it is chiefly 
fo from its fituation, clofely wedged i in betwixt the 
unciform and pifiform bones. | 

Vou. I. Aa 4. The 
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“og: The os pistrorme is a {mall neat and round 
bone, named fometimes oRBICULAR, OF round bone, but 
oftener pifiform, from its reflemblance to a pea. At<19: 9 
‘placed upon the cuneiform bone, and ftands off from — 
the re into the palm of the hand, fo as to be the moft 
prominent of all the corner bones; of courfe it forms 
ohe of the corner points or pillars of that arch, under ’ 
which the tendons pals. ‘The pifiform bone is a little | 
out of its ranks’s is very moveable; and projects fo 


into the palm, as to be felt outwardly, juit at the end | 


of the ftyloid procefs of the ulna; it can be eafily | 
moved and rolled about; and is the point into which | 
is implanted ‘one of the ftrong mufcles for bending 
theowrifts. 0 on 1b. | 


889, ROW SUPPORTING THE METACARPAL BONES. 


s eg, The fecond row begins with the TRAPEZIUM 5 a : 
pretty large bone, which, from its name, we fhould | 
expect to find of a regular fquared form; while it has, ’ 
in fa@, the moft irregular form of all, efpecially whep | 
detached from the gther bones. ‘he chief parts to ‘ 
be remarked in the bone, are the:great focket for the © 
thumb ; and as the thumb ftands off from one fide of | 
the hand, this focket is» ratherion one fide. There is 
alfo alittle procefs ‘which makes: one of the corner © 
points. bh | he pron yidored) 3 q 
16, The TRAPEZOIDES is next to’ the trapezium 5 is | 
fomewhat like the trapezium; from which it has its ' 
“name. It alfo refembles the cunieform. bone of the | 
firft row inits fhape and fize, and in its being wedged — 
in betwixt the two adjoining bones. 0 i ons 
| roe a oe The @ 
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4, The os MAGNUM is named from its great fize; not 
that it is the largeft of all; nor even the largeft bone of 
the fecond row, for the cuneiform bone is as big; but 
there is no other circumftance by which it is well 
diftinguifhed. It is placed in the centre of the upper 
row, has a long round head, which is jointed chiefly 
with the lunated hollow of the os lunare ; and this big 
head, and lunated hollow, make together a fort of 
focket, by which the fecond row moves upon the 
_ firft. | | 

8. The os uncirorMe, or hook-like bone, is named 
from a flat hook-like procefs, which projects towards 
the palm of the hand. This is one of the corner 
bones, and ftanding in the end of the row, it is wedgs 
ed betwixt the os magnum of its own row, and the os 
cuneiforme of the firft row. It is large and fquared 5 
but the thing chiefly remarkable is that proces from 
which it take its name; a long and flat procefs of firm 
bone, fairly unciform, or hook-like, and projecting 
far into the palm of the hand, which being the laft and 
higheft of the corner points, gives a very firm origin 
to the great ligament by which the saatiose of the 
wrift are bound down. : 

All thefe bones of the carpus, when they are joined 
to each other, are covered with a {mooth articulating 
cartilage; are bound to each other by all forms of | 
crofs ligaments; and are confolidated, as it were, into 
one great joint. They are, in general, fo firm as to be 
fearcely liable to luxation; and although one only is 
called cuneiform, they are all fomewhat of the wedge- 
like form, with their broader ends outwards, and their 
fmaller ends turned towards the palm of the hand; 

Aa 2 they 
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they are like {tones in an arch, fo that no weight nor ' , 
force can beat them in; if any force do prevail, it can — 
beat others in only by forcing one out. A bone ftart- — 
ing outwards, and projecting upon the back of the 
hand, is the only form of luxation among thefe bones, 
and is extremely rare. 


METACARPUS.—The metacarpus is compofed of | 
five bones, upon which the fingers are founded. They © 
are big {trong bones; brought clofe together at the _ 
root, but wider above ; for the lower heads are {mall © 
and flat, and grouped very clofely together, to mect — 
the carpal bones; but they fwell out at their upper ends | 
into big round heads, which keep the bones much — 


apart from each other. Nothing of importance can be 7 


faid concerning the individual bones. To {peak of | 
them individually isa mere wafte of time. We may ob- q 
ferve of the metacarpal bones in general, 1. That their 7 
lower heads being flat and fquared, gives them a firm ; 
implantation upon their centre or nucleus, the carpus; | 
and that they have {carcely any freer motion upon the 7 
carpal bones, than the carpal bones have upon each | 
other. 2. That their lower heads being larger, keeps — 
the bones apart from each other ; and in the interfti- 
ces between them lie the interofleous mufcles. 3. That” 
their divergence regulates the radiated or fpreading | 
form of the fingers, and gives them free play. And, 7 
4. That they ftill preferve the arched form of the car- | 
pal bones, being, with the carpal bones, convex out- { 
wardly, and concave inwardly, to form the hollow of — 
the hand; and though they have little motion of flexion | 
or extenfion, they bend towards a centre, {fo as to ap- 

proach 
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proach each other, increafing the hollownefs of the 
hand, to form what is called Diogenes’s cup. It is far- 
ther neceflary to obferve, into how fmall a {pace the 
carpal bones are comprefled ; how great a fhare of 
the hand the metacarpal bones form; and how far 
down they go into the hollow of the hand. For I 
have feen a furgeon, who, not having the fmalleft fut 
picion that their lower ends were fo near the wrift as 
they really are, has, in place of cutting the bone neat- 
ly in its articulation with the carpus, broken it, or tri- 
ed to cut it acrofs in the middle. 


FINGERS.—We commonly fay, that there are five 

‘metacarpal bones ; in which reckoning we count the | 
thumb with the reft: but what is called the metacarpal 
of the thumb is properly the firft phalanx, or the firft 
proper bone of the thumb ; fo that the thumb, regular- 
ly defcribed, has, like the other fingers, three joints. 
_ Iuums.—The firft bone of the thumb refembles 
the matacarpal bones in fize and ftrength, but it differs 
widely in being fet upon the carpus with a large and 
round head ; in being fet off from the line of the other 
fingers, ftanding out on one fide, and direAly oppofed 
to them. It rolls widely and freely, like other ball and 
focket joints: it is oppofed to the other fingers in 
graiping, and, from its very fuperior ftrength, the 
thumb is named Polex, from polere. 

The rincers have each of them three bones. «. Phe 
firit bone is articulated with the metacarpal bones by 
a ball and focket ; the focket, or hollow on the lower 
part of the firft finger bone, being fet down upon the 
large round head of the metacarpal bone. 2. The 

fecond 
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fecond and third joints of the fingers are gradually 
fmaller,: and though their forms doa good deal re a 
fembie the firft joint, they are quite limited in thei 
- motions ; have no rolling ; are.as ftrictly hinge- sind 
as the knee or ankle are. 3. Here, as in other hinge- 
cea the capfule is fo particularly ftrong at the fides, 

as to be named lateral ligaments. When thefe lateral 
ligaments are burit or cut, the finger turns in any di- 4 
rection ; fo that the motions of the fingers are i ] 
rather by their lateral ligaments, than by any thing 
peculiar in the forms of the bones. 4. The Facel of 
each finger bone is grooved, fo that the tendons, paf- 
fing in the palm of the hand, run upwards along this . 
sroove or flatnefs of the fingers ; and. from either edge 
of this flatnefs, there rifes a ligament of a bridge- like | 
form, which covers the tendons like a fheath, and con- 
verts the groove inte a complete canal. 5. The — 
joint or phalanx of each finger is flattened, rough, and 
drawn fmaller gradually towards the point of the bid . 
ger ; and it is to this roughnels that the fkin — nail 


adhere at the point. 
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QF THE MUSCLES. 
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MUSCLES OF THE FACE, EYE, AND EAR. 
—— 


I. MUSCLES OF THE FACE. 


1. [uz occiprro rronratis is a broad and thin muf- 
cular expanfion, which covers all the upper part of 
the cranium. It confifts of two bellies, with an inter- 
mediate fheet of flat tendon. The one belly covers 
the occiput; the other covers the forehead; and the 
tendinous expanfion covers all the upper part of the 
head: by which it has happened that the moft eminent 
anatomifts, as Cowper (p. 29.) have mifnamed its 
tendon, pericranium: many have reckoned it two di- 
ftinct muicles, viz. the occ1PrraL and FRONTAL; while 
others (becaufe of a fort of rapha, or line of divifion in 
the middle of each belly) have defcribed four mutf- 
cles, viz. two frontal, and two occipital mufcles. But 
it is truly a double bellied mufcle; and the broad 
a 4 | thin 
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thin tendon, which belongs equally to both bellies, lies _ 
above the true pericranium, and flides upon it. ‘The 
mu(cle is therefore named, with {tri@ propriety, occ1- 
PITO-FRONTALIS, fometimes EPICRANIEUS, fometimes 


BIVENTER, OF DIGASTRICUS CAPITIS. 
Oricin.—The occipital portion is the fixed point 


of this mufcle; arifing from the upper ridge of the oc- 
cipital bone, and covering the back part of the head, 

from the maftoid procefs of one fide, round to that on 
the oppofite fide of the head. - And by the perpendi- 
cular ridge of the occiput, it is marked with a flight 
divifion in the middle. , 

Insertion.—The fore belly of the mufcle which 
covers the forehead, is fixed more into the fkin and 
eye-brows than into the bone: it is flightly attached 
to the bone, near the inner end of the orbitary ridge, 
and efpecially about the inner corner of the eye, and 
the root of the nofe, by a fmaller and acute pointed 
procefs.; but ftill its. chief attachment 1s to the eye-lids 
and fkin. 

‘The renpon or thin MEMBRANEOUS expanfion which 
joins the two bellies, is exceedingly thin: it has on its 
inner. fide much loofe cellular fubftance, by which, 


though attached to the true pericranium, it flides ca-. 4 


fily and fmoothly upon it; but its outer furface is fo 
firmly attached to the ce _and its fore belly adheres 
fo firmly to the eye-brows, that. it is very difficult to 
diffect it clean and fair. 

-Iconfider’ the occipital. belly as na fixed point, 
having a firm origin from the ridge of the bone ;_its 
frontal belly has the loofe end attached, not to the. os 
frontis, but. to the eye- -brow. and {kin ; and its office is 

to 
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to raife the eyebrows, wrinkle the forehead, and cor- 
rugate the whole of the hairy fcalp, like that muf- 
cle under the fkins of animals which thrinks when 
they are cold or rudely touched, and by which they 
fhake off dies or infects. But it is a mufcle employ- 
ed more in exprefling paffions than in performing 
ufeful motions; and it is often fo thin-as hardly to be 
perceived. In fome it is entirely awanting ; and many 

who have the mufcle, have no command nor power 
over it. nef | 

There is a fmall, neat, and pointed flip of the occipito- 
frontalis, which goes down with a peak towards the 
nofe, and is inferted into the fmall nafal bone: This 
procefs, being much below the end of the eyebrow, 
muft pull it downwards; fo that while the great muf- 
cle raifes the eyebrow and {kin of the forehead, this 
{mall nafal flip pulls the eyebrow downwards: again, 
reftoring it to its place, and fmoothing the fkin. It 
may be confidered as the antagonift of the great occi- 
pital and frontal bellies, and might almoft be defcribed 
as a diftiné muticle. 

Il. The coRRUGATOR sUPERCILIT is another flip 
which might be fairly enough referred, like this, to the 
occipital mufele; but being in may fubjects particular- 
ly ftrong, itis beft defcribed as diftina. The lower end 
_ of the nafal flip of the occipito-frontalis is fixed to the 
nafal bone; the lower end of the little flip, the cor- 
_ rugator fupercilii, is fixed into the internal angular pro- 
cefs; and from the inner angle of the eye, the fibres 
{weep round the edge of the orbit, and going oblique- 
ly upwards and outwards, are fo mixed with the fibres 
of the frontal mufcle,; and of the orbicularis oculi, 

Mow I. Bb where 
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where thefe two touch each other, that it is doubtful 


-to which of thofe greater muicles this little one might 
be moft proprely referred. So this flip of oblique fi- 
bres, :rifing from thevinner angle of the eye, and being 
fixed into the eyebrow, alfo.antagonizes the occipito- 
frontalis; and’ drawing the eyebrows together, and 
wrinkling the {pace betwixt them, 1s very rightly na- 
med CORRUGATOR SUPERCILIT. 


i 


IIT. ORBICULARIS OGULI, OF PALPEBRARUM, isaneat © 


and regular mutcle, furrounding the eye, and covering 
the eyelids in a circular form. It is exceedingly flat 


-and thin; is about an inch in breadth ; lies immediately 4 


under the {kin of the eyelids; and is immediately at- 
tached to them, and but little connected with the bone. 
It has one fmall tendon inthe inner corner of the eye, 


which is both its origin and) infertion 3 for it begins — 


andends in it. This fmall-tendon is eafily felt 
through the {kin in the inner corner of the eye. It a- 
wifes by alittle white knot from the nafal procefs of the 
upper jaw-bone. Its fibres immediately become mut- 


cular, and {pread out thin over the upper eyelid. They | 
pafs over it:to the outer corner of the eye, where they © 


crofs:a little;'and having covered juft the edge of the 
temple+with their:thin: expanded fibres, they return 
in a circular iform: round. by the lower eyelid to the 


point fromwhetice they had fet out. This is, in all its — 
ccourfe)s avery’ thinomufcularm expanfion, with regular : 
orbicular fibres. - It 1s rather alittle broader over the 
lower-eyelid 3 extends itfelf-a little: upon the face be- 
yond the brim of the focket, both at the temple and — 
upon the cheek ; and its fibres crofs each other a lit-_ 
tle at the outer angle; fo that fome, underftanding this 
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-erofling asa meeting of fibres from the upper and from 

the lower mutcle, have defcribed it as two femicircular 
mufcles. And thofe fibres which are next to the tar- 
fus or cartilaginous circle of the eyelids, were diftin- 
euifhed by Riolan under the title of muscuLus c1LtIa- 
RIs.° Our name expreffes the common opinion, that it 
‘is a circular mufcle, whofe chief point or fulcrum is 
“in the inner corner of the eye, and which ferves as a 
fphin@er for clofingtheeye. It fqueezes with {paimo- 
dic violence when the eye is injuired, as by duft. And. 
by its drawing down the eyelids fo firmly, it preffes 
_the ball of the eye down into the focket, and forces 
_ the lachrymal gland that is within the focket, fo as to’ 
procure a flow of tears. Perhaps the corrugator fu- 
percilil belongs ftrictly to this muicle, fince its fibres 
follow the fame courte. 

IV. Levaror PALPEBR# SuPERIORIS.—This {mail 
mufcle arifes deep within the focket, from the margin 
of that hole which gives paflage to the optic nerve. 
It begins by a {mall flat tendon in the bottom of the 
optic cavity ; becomes gradually broader as it goes 
over the eyeball; it ends in the eyelid by a broad 
-expanfion of mufcular fibres, which finally terminate 
in a fhort flat tendon. It lies under the orbicularis 
_palpebre ; is inferted into the whole length of the car- 
tilage of the tarfus; and raifes and opens the upper 
eyelid. And the divifion of the orbicularis oculi into 
two, by the older anatomitts, was a confequence of 
their not knowing of the true levator palpebre, and. 
their not being able to defcribe any muicle by which 
the upper eyelid could be raifed, except the upper half 
of the orbicularis, 
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The occipito-frontalis, but efpecially its occipital 
belly, raifes the eyebrows; the pointed flip of the 


fame mufcle pulls them downwards; the corrugator 


‘pulls them dire@ly inwards, and knits the brows ; 
the levator palpebrze opens the eyelid; and the or- 
bicularis oculi clofes the eye. Whether certain fibres 
from the platif{ma-myoides (a thin flat mufcle which 


mounts from the neck over the cheek} may not pull * 


down the lower eyelid; or whether fome ftrageling 
fibres, ariiing from the zygoma, may not have the 
appearance of a depreffor of the lower eyelid, it is 
not neceflary to determine, fince there is no regularly 
appointed mufcle; and the lower eyelid is almoft 
immoveable, at leaft in man. | 


MUSCLES OF THE NOSE AND MOUTH. 


V. LEVATOR LABII SUPERIORIS Ct ALE NASI. Cow- 
per defcribes the levator labii fuperioris as an irregular 
production of the frontalis, extending along the noftrils. 
But it is a neat and delicate mufcle, which arifes, by 
a {mall double tendon, from the nafal procefs of the 
upper jaw-bone, clofe by the tendon of the orbicu- 
laris oculi. It is one little fafciculus of mufcular 
fibres above ; but as it approaches the nofe, it {preads 
out broader, dividing into two {mall fafciculi; one of 
which 1s implanted into the wing or cartilage of the 
nofe, and the other, pafling the angle of the nofe, 
goes to the upper lip. Thus it is pyramidal with its 
bafe downwards, and was named pyramidalis by Ca- 
ferius, Winflow, and others. It is called by Cowper 
dilator ale nafi. It raifes the upper lip, and fpreads 

7] the 
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the noftrils wide, as is obferved in a paroxyim of rage, 
or in afthmatics. 

“VI. The LevaToR LABII SUPERIORIS PROPRIUS, is _ 
diftinguifhed by the name of levator proprius, becaufe’ 
there are two others; one belonging to the angle of 
the mouth, and confequently to both lps; and one 
common to the lip and noftril. 

The levator proprius is often named mufculus inci- 
fivus, becaufe it arifes from the upper jaw, juit above 
the incifores or cutting teeth, and confequently juft . 
under the edge of the orbit: it is broad at its origin 5 
it lies flat, and runs downwards, and obliquely inwards, _ 
to the middle of the lip, till it meets its fellow juft in 
‘the filtrum *. It pulls the upper lip _ the feptum 
of the nofe directly upwards, 

VII, The LevaAToR ANGULI ORIS, 1S called alfoLEVA- 
TOR COMMUNIS LABIORUM, becaufe it operates equally 
~ onbothlips. It is named caninus; foras the laft named 
mufcle rifes from the upper jaw-bone above the inci+ 
fores or cutting teeth, this arifes above the canini or 
dog teeth, or above the firft grinder, by a very {hort 
double tendon. The exact place of its origin is halt. 
way betwixt the firft grinder and the infra orbitary 
hole: it is mixed with the orbicularis oris, at the cor- 
ner of the mouth, fo that it raifes the angle of the 
mouth upwards. 7 

VIIL The zycomaricus major has nearly the fame 
direction and ufe with this one: for it arifes from the 
cheek-bone near the zygomatic future; runs down- 

wards. 


_ * The filtrum is the fuperficial gutter along the upper lip. fom 
the partition of ne nofe to the tip of the lip. 
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wards. and inwards to the corner of the mouth ; is a 
long and flender muicle, which ends by mixing its 


. fibres with the orbicularis oris and the depreffor of 


‘the lip. 

1X.The zycomaricus minor arifes a little higher 
upon the cheek-bone, but nearer the nole ; it is much 
ilenderer than the laft, and is often awanting. ’ 


It is the zygomatic mufcle that marks the face with 


that line which extends from the cheek-bone to the 
corner of the mouth, and which is fo ftrong in many. 
The zygomatic nivicles pull the angles of the mouth 
_ upwards as 10 laughter ; or diftort the mouth ; whence 
the zygomatic muicle has gotten the name a diftortor 


oris ; and the ftrong adtion of the mutcle is particular- 


ly. feen in ldughter, rage, grinning. © 


UX. Buccrnaror. The buccinator was long thought 


to be a mulcle of the lower jaw, arifing from the up- 
per alveoli, -and inferted into the lower alveoli to 
pull the’ jaw upwards; but its origin and infertion, 
and the. direction of its fibres, are quite the reverte 
of this. For this large flat mufcle, which forms, in a 
manner, the walls of the check, arifes chiefly from the 
coronoid. procefs of the lower jaw-bone, and partly al- 
fo from the end of the alveoli or focket procefs of the 


upper jaw, clole by the pterygoid proces of the fphe- 


noid bone: it goes forwards with direct fibres to be 
implanted into the corner of the mouth: it is thin and 


flat, covers in the mouth, and forms the walls of the | 


cheek, and is perforated in the middle of the cheek 
by the duct of the parotid gland. Thefe are its prin- 
cipal ufes: That it flattens the cheek, and fo aflifts in 
fwallowing liquids : that it turns, or helps to turn, the 
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morfel in the mouth while chewing, and’ prevents it 

from getting without the line of the teeth: in blowing 
- wind inftruments, it both: receives and expels the 
wind: it dilates ltke-a bag, fo as to receive the wind. 
in the cheeks ; and it contracts upon the wind, fo as 
to expel the wind, and to {well the note. In blowing 
the ftrong wind inftruments, we cannot blow from the . 
lungs, for it ftreffes the breathing, but referve the air 
in the mouth, which we keep continually full; and 
from this it is named, from blowing the trumpet, the 
BUCCINATOR. ; 

XI. DEPRESSOR ANGULI ORIS. —Thedepreffor anguli 
oris isa néat fmall triangular mufcle, and is indeed 
very commonly named MUSCULUS TRIANGULARIS LA- 
BIORUM, from its fhape. The bafe of the triangle is 
vat the line of the lower jaw, where the mutcle rifes 
with a flat flefhy head about an inch in breadth. It 
grows {maller gradually as it rifes towards the cornér 
of the mouth, where it is implanted, fmall, almoft in 
a point, and directly oppofite to the zygomatic and 
levator muicles ; and as the zygomatic mufcle makes 
a line from the cheek down’ to the angle of the 
mouth, this makes a line from the chin up to the 
corner of the mouth. It is chiefly active in expref- 
fing the paflions, and gives. form to the chin and 
mouth. In cheerful motions, as laughter, fmiling, 
&c. the zygomatics and Jlevators pull the angles of 
_ the mouth upwards. In fear, hatred, revenge, con- 
‘ tempt, and the angry. pafitons, the triangulares pull 
the corners of the mouth downwards. And, at the 
place where thefe meet, there is formed a fort of. ri- 
; pe at the angle of the mouth: for a great many 
tendons 
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tendons are crowded. into this one point; the zygo- 4 
matic, levator, depreffor, and orbicularis oris muicles a 


meeting and crofling each other at this place. 

XII, The pepRessoR LABII INFERIORIS is a {mall - 
mufcle, the difeovery of which Cowper claims for him- 
felf.. It is.a fmall mufcle, lying on each fide of the 


_ chin, which, with its fellow, refembles very much the ; 


(og 
a 


5 
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_ levators of the upper lip. The depreffor labii infe- 


tioris dtifes on each fide of the chin, from the lower 
jaw-bone, under the line of the triangular mufcle. It 
goes obliquely upwards and inwards, till it meets its 
fellow in the middle of the lip; and where the mut{- 
eles of the oppofite fide meet; there i is a little filtrum 
or furrow -on the lower lip, ‘as on ‘the upper one. It 
mixes*its fibres with the orbicularis, and its ufe is to 
pull the lip downwards. Each mufcle is of a tquare 
form, and thence has been often named QUADRATUS 
GEN#, the fquare mufcle of the chin. 

XE The orsicunaris oris, or mufcle round the 
mouth, ts often named CONSTRICTOR ORIS, SPHINCTER, 
or oscuLAtTor. It is very regular ; it 1s:an inch in 
breadth, and conftitutes the thicknefs of the lips: 
it les in the red part of the lips, and ts of a circular 
form, furroundinge the mouth after the fame manner 
that the orbicularis oculi encircles the eye. We fee a 
degree of crofling im the fibres at the angles of the 


mouth, whence it has been confidered by many, not 


as a citcular muifcle, but as one confifting of two femi- 


circular mufcles, the sEMI-ORBICULARIS SUPERIOR, and 


SEMI-ORBICULARIS INFERDOR. Its fixed points are the 
two angles of the mouth; at that fwelling which ts 
formed: by the union of the zygomatic, triangular, anil 
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ether mufcles: And its chief ule is to contract the 
mouth, and to antagonize the other mulcles which I 
have juft defcribed. Often a {mall flip runs up from 

_the middle of the upper lip to the tip of the nofe ; it 
is the NASALIS LABII SUPERIORIS of Albinus; it lies 
exactly in the furrow of the filtrum, and is occafional- 
ly a levator of the upper lip, or a depreffor of the tip 
of the nofe. 

Thefe mufcles of the nofe and lips are not ufeful 
merely in exprefling the paffions; that is but a fe- 
condary and accidental ufe, while their great office is 
to perform thefe continual movements which breath- 
ing, (peaking, chewing, fwallowing, require. There 

'are mui{cles for opening the mouth in various direc- 
tions, which are all antagonized by this one, the or- 
bicularis oris. The levator labii fuperioris, and the 
depreflor labii inferioris, feparate the lips, and open 
the mouth. The levator anguli oris, along with the 
zygomatic mufcles, raifes the cheek, and dilates the 
corners of the mouth. The buccinator pulls the cor. 
ner of the mouth dire@tly backwards, opening the 
mouth. The angularis oris alfo dilates the mouth, 
pulls the angles of the mouth downwards and back- 

awards, and forms it into a circle, if the others act at 
the fame time ; but the orbicularis oris is the largeft 
and -ftrongett (formed, as. it were, by the fibres of all 

-thefe taking a new direction, and turning round the 
lips), huts the mouth, and antagonizes them all: and 
from an opening as wide as the mouth can require, 
fhuts the mouth at pleafure, fo clofely as to retain the 
very breath againit all the force of the lungs. It is 
the true antagonift of all the other mufcles; and they 

Vou. I. Ce ; and — 
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and the orbicularis mutually react on each other, in 
alternately opening and clofing the mouth. This 
phenomenon of the orbicularis mufcle dilating to 
fuch a widenefs, and in an inftant clofing the mouth 
again with fuch perfect. accuracy as to retain the 
breath, puts to nought all the vain calculations about 
the contraGtion of mufcles; as that they can con- 
tract no more than one third of their length; for 
here is an. infinite contraction, fuch as no procefs can 
meafure. Itisaparalyfis of thefe mufcles, that fo of- 
ten occafions a hideous diftortion of the face ; for when 
the one fide of the body falls into palfy, the mufcles 
of one cheek ceafe to act; the mufcles of the other 
cheek continue to act with their ufual degree of power. 
This contraction of the mufcles of one cheek excites 
alfo the orbicularis oris to act, and fo the mouth is pur- 
fed up, and the lips and angles of the mouth are 
drawn towards one fide. ga 

There are fome fmaller mufeles which, lying under 
thefe, could not be defcribed without danger of con- 
fulion; as— fl t 

XIV. The DEPRESSOR LABH SUPERIORIS €t ALE NASI, 
which is very fmall, and lies concealed under the other 
mufcles. It rifes from the gum or focket of the fore 
teeth, and thence is named by Winflow incifivus me- 
dius. dt goes into the rifing of the nofe, and pulls it, 
and of courfe the upper lip, down; and is named by 
Albinus and Cowper conttrictor vel compreffor alz 
nafi. | 


XV. The coNsTRICTOR Nasi, or compreffor of the — 


nofe, is a {mall fcattered- bundle of mufcular fibres, 
which crofles the wings, and goes to the very point of the 
“pele 5 
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nofe ; for one arifes from the wing of the nofe on each 
fide, and meets its fellow in the middle ridge, where 
both are fixed into the middle cartilage, or into the 
dower point of the Nasa bones; meeting with the 
peak of the frontal mufcle, or its fcattered fibres. 
But this mu(cle is fo diflicultly found, that when Cow- 
per faw it diftinctly marked in Bidloe’s 12th. table, he 
confidered it as a fidiion, having fought for it very 
carefully, but in vain. | 

And XVI. The LevaTor MENTI, which arifes from 
the lower jaw, at the root of the cutting teeth, has been 
named INCISIVUS INFERIOR. It is inferted into the 
fkin, on the very centre of the chin: by its contrac- 
tion it draws the centre of the chin into a dimple; 
and from its moving the under lip at the fame time, 
it is named LEVATOR LABII INFERIORIS. | 


MUSCLES OF THE EXTERNAL EAR% 


THoucu perhaps not one of ten thoufand has the 
power of moving the outward ear, yet there are ma- 
ny thin and {cattered fibres of mufcles about the root 
of the cartilage of the ear, to which we cannot refufe 
the name and diftin@tion of mufcles; and which ferve, 
indeed, to indicate, that nature had intended a degree 
of motion, which, perhaps by the manner of covering 
the heads of children, we may haye loft. But ina 
- few thefe fafciculi of fibres have not the form only, 
but the ufes alfo, of mufcles. The celebrated Mr Mery 
was wont, when lecturing on this fubje@, to amufe his 
pupils, faying, pleafantly, ‘ that in one thing, he fure- 
* ly belonged to the long-eared tribe?’ upon which he 

Cig. | moved 
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moved his ears very rapidly backwards and for- 
wards *, i ee 

XVII. SuPpeRIOR AURIS is named ATTOLLENS, be- 
caufe it lifts the ear upwards: it is a very thin, flat, 
expanfion, which can hardly be diftinguifhed from the 
fafcia of the temporal mufcle, upon which it hes; it 
arifes broad and circular from the expanded tendon 
of the occipito-frontalis, and is inferted narrow into 
the root of the cartilaginous tube of the ear. 

XVII AnrTerior aurrs is a very delicate, thin, 
and narrow expanfion ; arifing about the zygoma, or — 
rather from the fafcia with which the zygoma is co- 
vered; it is implanted round the cartilaginous tube, 
at its root +. 44 } 

XIX. The posterior Aurts is alfo a finall mulcle, 
very delicate and thin; but the anterior rifes in one 
{mall and narrow flip only, while this, the pofterior, 
rifes commonly in three narrow and diftinct flips, 
from about the place of the mattoid procefs{; whence 
it is often named TRicEPs auRIS. It eoes direCly for- 
wards to be implanted into the concha. It 1s named 
RETRAHENS AuRIS from its office. 

But there are full other mufcles enumerated, which 
are not for moving the outward ear upon the head, 
but for moving, or “rather bending, t he individual par ts 
of the ear upon each other. Thofe fibres, which are 


mifnamed _— are merely mufeular membranes, 
which 


* Vide Paltin, who was his pupil. The celebrated Albinus could 
move his ears. Bek: HBR | 
: + We pais find an anterior auris, or any thing jeg from 
the anterior fibres of the attollens, 
se Vibra: carnex tranfverfee, a nobi s deleripte VALSALVA. 
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which have none of the marks nor offices of true muf- 
cles; they have feldom flefhy fibres, and the parts up- 
on which they lie are fixed. Heifter denies them the 

title of mufcles, and calls them mufcular membranes 
only. 

The ring and other bendings of the orient ear 
are called helix and antihelix, tragus and antitragus ; 
and this determines the names of thefe ambiguous fi- 
bres, which are fometimes found lying upon thefe cir- 
cles of the outward cartilage, juft under the fkin. | 

XX. The mMuscuLus HELICIS MAjoR lies upon the 
upper or fharp point of the helix, or outward ring. 

XXL. Hericis Minor rifes lower than the former, 
upon the part of the helix. 

XXII. The tracicus lying upon the concha, and 
ftretching to the tragus. 

XXIII. The antirracicus lies in the outta: 

MAXIV. And, laftly, There is the TRANSVERSUS 
apris of Albinus._. 


MUSCLES OF THE EYEBALL.- © 


Tuer eyeball is entirely furrounded by mutcles, 
which turn it in all directions. There is one mufcle 
on either fide; one above, and one below; thefe-arife 
from the very bottom of the: focket, ne out up- 
on the ball of the eye, and are ‘implanted into its fore- 
part, where the expanfions of their colourlefs tendons 
form what is called:the white of the eye. Now, thefe 
four mufcles being directly above, below, and on ei- — 
ther fide of the eye,’ are called the recti, or ftraight 
miulfcles; fer their pulling is from the bottom of the 
is focket. 

‘ : 
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focket. But there are other two mufcles which are — 
named the oblique mufcles, becaufe they pull from — 
the edges of the focket, and turn the eye obliquely ; — 
for they go in a direction exactly oppofite to the rei. 
The rei come dire@ly forwards from the bottom of © 
the orbit; thefe go obliquely backwards from the edge — 
of the orbit; one rifes from the lower edge of the focket, 
and goes backwards under the eyeball; the other rifes — 
indeed, along with the redii, in the bottom of the foc- — 
ket, but it hasa cartilaginous pulley on the very edge — 
of the focket, at its upper part; and its fmall round | 
tendon firft runs through this pulley, and then turns 
down upon the eye, and goes backwards ; fo that the 
ftraight muicles prefs down the eyeball deep into the — 
focket, while the oblique mufcles bring the eyeball ~ 
forwards, pulling it outwards from the focket. 

The trueft defcription of the recti is as of one muf- 
cle, fince their only variety is that difference of place, 
which is expreffed by the name of each. They all © 
agree in thefe chief circumftances, that they arife by — 
flat, but fmall tendons, round the margin of the optic ~ 
hole, arifing from the circle of that hole, or rather from ; 
the periofteum there; and there being one above, 
one’ below, and one on either fide, they complete- — 
Jy furround the optic nerve, and adhere to it. They — 
are neat and delicate mufcles, gradually expanding © 
each into a flefhy belly, which furrounds and covers 
the middle of the ball of the eye. They ftill go ‘ 
on expanding, till they at laft terminate, each ina — 
broad, flat, and-very white tendon, which covers all _ 
the fore part lof theseye, up to the circle of the lucid — 
gornea | or window ; and their white and dhining ten- : 
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dons form that enamelled-like part which lies behind 
the coloured circle, and which is, from its colour, na- 
med the white of the eye, or the TUNICA ALBUGINEA, 


as if it were abfolutely a diftind coat. 


Now, the only difference in thefe ftraight ein 
is in refpect of length ; for the optic. nerve enters. the 
eye, not regularly in the centre, but a little towards 
the inner fide, fo that the rectus internus, or mufcle 
neareft the nofe, is a little fhorter. The rectus exter- 
nus, or mufcle neareft to the temple, is a little longs 
er; while the rectus fuperior and the rectus inferior 
are nearly of equal length. The ufes of hols mutcles 
are exceedingly plain. 

XXV, The rEcTUs SUPERIOR, rks the eye neers 
ly upwards, is named the MuscULUS ATTOLLENS ; the 
LEVATOR OCULI ; Of SUPERBUS, aS Seeibiiv of bahigis 
tinef$ and bidet 

XXXVI. And the recTus INFERIOR, whijiica is dinedks 
ly oppofite to it, is named DEPRIMENS OCULT 3; or HU- 
MILIS, as exprefling modefty and fubmiffion. 

XXVIT. Therecrus iINTERNUS is called appucENs, 
as carrying the eye towards the nofe; or iieasagiin 
becaufe it directs the eye to the cup. | 

And (X XVIII.) the recrus exTEerNus, the outer 
ftraight mufcle, as it turns the eye away, is named aB- 
DUCTOR OCULI, OF INDIGNABUNDUS, exprefling anger 
or fcorn. Such is the effect of thefe mufcles, that when 
they act in fucceffion, they roll the eye ; but if they 
act ail at once, the power of each is balanced by the 
action of its oppofite mufcle, and the eye is immo- 
vably fixed. So that fometimés in our operations, 
when the couching needle approaches the eye, fear 


comes upon the patient, and the eye is fixed by a 


8 convulfive 
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convulfive action, more firmly than it could be by the 
inftruments, or by the finger ; fo that the fpeculum o- 
euli is after fuch an accident of no ufe : ‘The eye con- 
tinues fixed during allthe operation, but it is fixed in 

a moft dangerous way, by a power which we cannot 
controul, and which fometimes, when our operation 


is for extracting one of the humours only, fqueezes 


out the whole. 

XXIX. The osiiquus superior ariles along with 
the recti in the bottom of the eye, above and towards 
the inner fide; direGting its long tendon towards the 
inner angle of the eye; and there it paffes its tendon 
through that pulley, whofe hollow I have marked in 
defcribing the os frontis, as under the fuperciliary ridge, 
and near to the inner corner of the eye. It arifes by a 
{mall tendon, like one of the recti;: it goes over the 
upper part of the eyeball, a long and flender mutcle, 
whence it isoftennamed LoNGISSIMUS ocuLl, the long- 
eft mufcle of the eye. It forms a fmall {mooth round 


tendon, which paffes through the ring of the cartilagi- _ 


nous pulley, which is in the margin of the focket. 
The pulley is above the eye, and projects farther than 


the moft prominent part of the eyeball, fo that the 


tendon returns at an acute angle, and bends downwards 


before it can touch the eyeball. And it not only re- 3 
turns backwards in a direction oppolite to the recti 


mufcles, but it flips flat under the body of the rectus 
fuperior, and is {pread out under it upon the middle, 
or behind the middle of the eye, viz. about half way 
betwixt the infertion of the rectus and the entrance 
of the optic nerves. | 

XXX. The optiquus 1NFERIOR is, v ith equal pro- 


/ 


priety, named the MUScULUS BREVISsIMUS OCULI, It — 
: 1S r 
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is direCtly oppofite to the obliquus fuperior, in form, 
_ place, office, &c.; for it arifes from the nafal procefs of 
the jaw-bone, in the lower edge of the orbit, at the 
inner corner of the eye: it is fhort, flat, and broad, with 
a {trong flefhy belly : it goes obliquely backwards and 
outwards, lying under the ball of the eye; and it is 
inferted broad and flat into the ball, exactly oppofite 
to the infertion of the obliquus fuperior mufcle. 

Thefe two mutfcles roll the eye, wherice they are na- 
med MUSCULI CIRCUMAGENTES, Of AMATORII. But 
they have ftill another important office, viz. fupporting 
the eyeball, for the operation of its ftraight mutcles ; 
for when thefe (the obliqui) act, they pull the eye for- 
wards ; the ftraight mufcles refift ; and the infertion of 
the oblique mufcles at the middle of the eyeball be- 
comes, as it were, a fixed point, a centre or axis round 
which the eyeball turns under the operation of the 
recti1 mufcles. The conjoined effect of the oblique muf- 
cles is to bring the eyeball forwards from the focket, 
as in ftraining the eye to fee fome diftant point. The 
particular effect of the upper oblique mufcle is not to 
bring the eye forward, but to roll the eye fo as to turn 
the pupil downwards, and towards the nofe. And the 
particular effect of the lower oblique mutfcle is to re- 
verfe this action, to turn the eye again upon its axis, 
and to direct the pupil upwards and outwards; but 
the fucceflive actions of all thefe mufcles move the eye 
in circles, with gradations fo exquifitely fmall, and 
‘vith fuch curious combinations as cannot be explain- 
ed by words. 
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CHAP. IL. 
MUSCLES OF THE LOWER JAW, THROAT, AND 
TONGUE. | 
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MUSCLES OF THE LOWER JAW. 


bax lower jaw requires mufcles of great power to 
grind the food; and accordingly it is pulled upwards 
by the ftrong temporal, maffeter, and pterygoid mul- 
cles. But in moving downwards, the jaw almoft falls 
by its own weight; and having little retiftance to over- 


come, any regular appointment of mufcles for pulling i 


down the jaw is fo little needed, that it is pulled down- © 
wards by mufcles of fuch ambiguous office, that they — 
are equally employed in raifing the throat, or pulne® 
down the jaw, fo that we hardly can determine to. 
which they belong ; for the chief mulfcles of the ironed 
coming from the lower jaw, muft, when the jaw is 
fixed, pull up the throat; or, when the throat is ized, @ 
deprefs the jaw. 


: 
i 
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XXX. The TEMPORAL MUSCLE Is the great mufcle off 
the jaw. It arifes from all the flat fide of the parietal — 


bone, and from the fphenoid, temporal, and frontal i \ 


bones, in that hollow behind the eye where they meet _ 


to form the {quamous future. It arifes alfo from the 


° Innes® 


M 


og 
og 
ie) 
oa) 


MUS@LES OF THE, &c. 211 


ner furface of that ftrong tendinous membrane which 
is extended from the jugum to the femicircular ridge 
of the parietal bone. Vhe fibres are bundled together 
and preffed into a {mall compafs, fo that they may pals 
under the jugum ; there they take a new hold upon 
the inner furface of the jugum, and the mufcle is of 
courfe pyramidal, its rays converging towards the ju- 
gum. Its mufcular fibres are intermixed with firong 
tendinous ones; it is particularly tendinous where it 
paffes under the jugum ; and it has both ftrength and 
protection from that tendinous plate which covers it 
in the temple. Its infertion is into the horn of the 
lower jaw-bone ; not merely into the tip of the horn, 
- but embracing it all round, and down the whole length 
of the procefs, fo as to take the firmeit hold. 
XXXI.The masserer isa fhort, thick, and flefhymui- 
cle, which gives the rounding of the cheek at its back 
part. It arifes from the upper jaw-bone, at the back 
of the antrum, and under the cheek-bone, and from 
the lower edge of the zygoma. It lies upon the out- 
fide of the coronoid proceis, covering the branch of the 
jaw quite down to its angle. It is particularly ftrong ; 
has many maily bundles of flefh interfperfed with ten- 
dinous ftrings; the parotid gland lies on its upper 
part, and the duct of the gland (as it croffes the cheek) 
lies over this mufcle. The jaw is very firmly pulled 
up by thefe two, which are its moft powerful mutcles ; 
and when we bite, we can feel the temporal mufcle 
{welling on the flat part of the temple, and this the 
mafleter upon the back part of the cheek. 
KXXIL. XXXII. The two prerycoip MUSCLES(of 
which there are four in all, two oneither fide) are named 
Dda from 
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from their origin in the pterygoid procefies of the {phe- 
noid bone. The prerycofDEUS INTERNUS is that one 
which rifes from the internal or flatter pterygoid procefs, 


and which goes downwards and outwards to the angle 
of the jaw on its infide. The preryGorpeUs EXTERNUS | 


-arifes from the external pterygoid procefs ; and goes not 
downwards, but almoft directly outwards, and is im- 
planted high in the jaw-bone, juft under its neck, and 
connected with its capfular ligament. Now the pte- 
rygoideus internus defcending to be fixed to the angle 
of the jaw, is longer and bigger, and is named PTERY- 
GOIDEUS Major. ‘The internal one going directly 
acrofs, and rather backwards, has lefs {pace to traverle, 
is fhorter, and is named PTERYGOIDEUS MINOR. 

The jaw is moved chiefly by thefe mufcles; the tem- 
poralis acting upon the coronoid procefs like a lever ; 
the maffeter acting upon the angle, and before it; and 
the pterygoideus internus balancing it within, like an 
internal maffeter fixed to the infide of the angle. All 
thefe pull ftrongly upwards for biting, holding, and 
tearing with the teeth. And the external or leffer pte- 
rygoid mufcle going from within outwards, pulls the 
yaw from fide to fide, and performs all the motions of 
chewing and grinding, 7. -¢. of rotation, fo far as the 
lower jaw poffefies that kind of motion. 


MUSCLES OF THE THROAT AND. ‘TONGUE. 


The muscies of the rHRoat and ToncuE cannot 
be underftood without a previous acquaintance with 
certain cartilages and bones, which form the-bafis of 
the throat and tongue, and the centre of thofe mo- 


tions which we have next to defcribe. 3 
: The 
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* The os nyoipes is afmall bone refembling, in fhape 
at leaft, the jaw-bone. It has a middle thicker part, 
named its bafis, which is eafily felt outwardly ; it cor- 
refponds in place with the chin, and is diftinguifhed 
about an inch below the chin; the uppermoft of the 
hard points which are felt in the forepart of the throat. 
Next, it has two long horn-like proceffes, which go 
_ backwards along the fides of the throat, called the 
cornua, or horns of the os hyoides; and which are 
tied by a long ligament, which comes down from the 
ftyloid procefs of the temporal.bone. And, laftly, It 
has {mail cartilaginous pieces or joinings, by which 
the horns are united to the bafis; and often in the 
adult this joining is converted into bone. At this point 
_ where the two horns go backwards, like the legs of 
the letter V, there are commonly at the griftly part of 
the os hyoides two {mall perpendicular proceffes 
which ftand up from the joining of the horns to the 
body ; and thefe are named the appendices of the os 
hyoides or the lefler cornua. 

Now this os hyoides forms by its bafis the root of . 
the tongue; thence it is often named the bone of the 
tongue. It forms at the fame time the upper part of 
the trachea, or windpipe; and it carries upon it that 
cartilage named epiglottis, which, like a valve, pre- 
vents any thing getting down intothe windpipe. ~ Its 
horns extend along the fides of the throat, keeping the 
epenings of the windpipe and gullet extended as we | 
would keep a bag extended by two fingers. The chief 
muicles of the tongue and of the windpipe arife from 
its body; the chief mufcles of the gullet arife from 
its horns, and efpecially from their points; it receives 
| the 
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the chief mu(fcles which either raife or deprefs the 
throat; and it is the point d’appui, or fulcrum for all 
the mufcles of the throat and tongue, and the centre 
of all their motions. It is the centre of the motions 
of the tongue; for it is the origin of thefe mufcles 
which compofe chiefly the bulk of the tongue ; of the 
motions of the trachea or windpipe, for it forms at 
ence the top of the windpipe, and the root of the 
tongue, and joins them together 5 of the motions of the 
pharynx or gullet, for! its horns furround the upper part 
of the gullet, and join it to the windpipe ; and it forms 
the centre for all the motions of the throat in general, 
for mufcles come down from the chin to the os hy- 
eides, to move the whole throat upwards; others 
come up from the fternum, to move the throat down- 
wards; others come obliquely from the coracoid pro- 
cefs of the fhoulder-blade, to move the throat back- 
wards, while the os hyoides ftill continues the centre 
of all thefe motions. | 
The TRACHEA, OF WINDPIPE, is that tube which 
conveys the air to the lungs; and the Larynx is the 
head, or figured part of that tube which is formed 
like a flute for the modulation of the voice, and con- 
fitts of cartilages, that it may ftand firm and uncom- 
“preffed, either by the paflage of the food, or by the 


weight of the outward air; and that it may refilt the — 
contraction of the furrounding parts, ferving as a ful @ 
crum for them in the motions of the jaw, tongue, and _ 
gullet. Its cartilages are, firft, the scUTIFORM, Or THY- ; 


gorp cartilage, which is named from its refemblance to. 
a fhield, or rather it is like the flood-gates or folding 


doors ofa canal, the meeting of the two fides being in — 


the | t 
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the middle line of the throat. This prominent line 
of the thyroid cartilage is eafily felt in the middle of 
the throat; is about an inch in length, and makes that 
‘tumour which is called the pomum Adami. The flat 
fides of the thyroid cartilage form the fides of the flute 
part of the trachea. And there are two long horns at 
its two upper corners, which rife like hooks above the 
line of the cartilage, and are joined to the horns of the 
os hyoides; and two fimilar, but fhorter hooks below, 
by which it embraces the cricoid cartilage. 
‘The cricorp caRTILAGE is next to the thyroid, and 
below it; it is named from its refemblance to a ring: 
It is indeed like a ring or hoop, but it is not a hoop 
equally deep in all its parts, it is fhallow before, where 
it ekes out the length of the thyroid cartilage; and is 
deeper behind, where it forms the back of this flute- 
hike top of the trachea; it is the top ring of the tra- 
chea, and the lower ring of the larynx or flute part of 
the windpipe. And upon its back, or deeper part, 
are feated thofe two {mall cartilages, which form the 
opening for the breath. | 
The ARYTENOID CARTILAGES are two {mall bodies, 
of the fize of peafe. They are foolithly defcribed with 
cornua, ridges, and furfaces, when they are fo {mall that 
nothing further can be obferved of their forms than 
_ that they are fomewhat triangular; that the bafe or 
_ broad part of each fits down upon the upper edge of the 
cricoid cartilage at its back; that the point of each 
-ftands directly upwards, and is a very little crooked, or 
hook-like , that ftanding, as they do, a little apart from 
each other, they form together an opening fomething 
like the {pout of a ewer, or ftrouped bafon, whence their 
name. 
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name. And thefe cartilages being covered with the — 
common membrane of the throat, which is thick, and — 


full of mucous glands, the opening gets a regular ap- 


pearance with rounded lips; and this opening, or flit ‘ 


between them, which is fomething like the flit for the 
thill in the top ofa counter, and which flaunts oblique- 
ly downwards, is named the RIMA GLOTTIDIS, or chink 
of the glottis ; and thefe cartilages being fixed on the 
cricoid cartilage by a regular hinge, they form the 
voice by their nearnefs and the narrownefs of the flit; 
and modify it by their motions, which are fo exquifite- 
ly minute, that for every changing of the note (and 


there are fome thoufand gradations.in the compafs of — 


the voice), they move in a proportioned degree. 

The eprctortis is a fifth cartilage of the trachea, 
belonging to it both by connection and by office. It is 
a broad triangular cartilage, not fo hard as the others, 
very elaftic, and fo exactly like an artichoke leaf, that 
no other figure can reprefent it fo well. Its office is to 


defend the opening of the glottis. ‘It is fixed at once — 


to the os hyoides, to the thyroid cartilage, and to the 
root of the tongue, and it hangs obliquely backwards 


over the opening of the rima, or chink, of the glottis; — 
it is fufpended by little peaks of the membrane, which — 


we call ligaments of the glottis, and it is faid to be 


raifed or deprefled by mufcles, which yet are not very | 


fairly deferibed. But the rolling of the morfel which 


is {wallowed, and the motion of the tongue, are fufi- 
cient to lay it flat over the rima, fo that it is a perfect — 


guard. 


Then this is the conftitution of the larynx. It is of 
hard cartilages to refit compreffion, and of a flute 


8 | form 


i 


i 


% 
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form at its opening, to regulate the voice. “The tuy- 


ROID cartilage is the great one, the chief defence be- 


- fore, and which has edges flanting far backwards, 


to defend the opening of the larynx. The cricorp 
cartilage, which forms the upper ring of the trachea, 

fupports the arytenoid cartilages, and by its deepnefs 
Behind, railes them fo that the opening of the glottis 
is behind the middle of the great thyroid cartilage, 

and in the deepeft part of it, well defended by its pro- 
jecling wings. . The; aryTeNoip cartilages form the 
rima glottidis, the chink by which we breathe (which, 


as it is narrower. of wider, modulates and tunes the 


voice), the opening whichis fo exquilitely moved by 
its muicles in finging; widening’ or contracting in 
moft delicate degrees; and which is fo fpafmodically 
fhut by the fame mufcles when it is touched by a drop 
of water, or by.a crumb.of bread; but the valve of 
the glottis, the Epictortis ftanding over. it, flaps 
down like the key of a wind inftrument, fo that the 
rarenefs of fuch ageidents is wonderful, when we con- 


-fider that the leait attempt to draw the breath, while 


we are frallbiwiniy will produce the accident, | 
The mufcles which move the tongue and throat muit 


be far too complicated to be explained at all, without 


fome previous. knowledge of thefe parts ; and ftill, I 
fear, not eafily to be explained with every help of res 
*eularity and order. 3 


WESC oe Ok \ Pire, PATROAT. 


~. By this arrangement, I mean to include under one 


_elafs all thofe mufcles which.move the os hyoides, or 


‘the larynx ; aud. through thele, as centrical points, 
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the jaws, gullet, and tongue ; and which, though they 7 
are inferted into the larynx, have more relation to a 
{wallowing, or the motions of the gullet, than to : 
breathing, or to the motions of the windpipe. : 

The mufcles which pull the throat down are thefe: — 

XXXIV. he srerno-Hyoipeus, which paffes from 7 
the fternum to the os hyoides; a flat broad riband- : 
like mufcle, which arifes from the upper piece of the — 
fternum, rather within the breaft; and partly alfo — 
from the clavicle and cartilage, of the firft rib; goes a 
flat and fmooth along the forepart of the throat 3 i; 
mounts, neatly of the fame breadth, to the os hyoides; — 
and is implanted into its bafis, or that part (which in ; 
refembling the os hyoides to the jaw) we fhould com- 1 
pare with the chin. 3375 ' 

XXXV. The sterno-TrHyrorpeus, which paflesin — 
Jike manner from the fternum to the thyroid cartilage, i 
is like the laft, a flat {mooth riband-like mulcle; ra- sf 
ther thicker and more flefhy, but very uniiorm in its ‘ 
thicknefs. As the thyroid cartilage is below the os ‘ 
hyoides, the fterno-thyroid mufcle muft le under the i 
fterno-hyoideus mufcle. It arifes under the fierno-hy- t 
cideus mufcle from the fternum and cartilage of the ‘ 
rib; and 1s Pen: into the ae line of the lower” / 


ings. i immediately covers the eee vehie 
the way to the trachea for piercing it in bao ? 
bronchotomy is in the middle betwixt thefe mutcles. ‘ 

ae The OMOo- HYOIDEUS, which was once named ' 
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_ very flender, reaching from the fhoulder to the os 
hyoides ; it is like thefe laft mentioned, a long flat, 
ftrap-like mufcle; as flat and as flefhy, but not fo 
broad, as either of the former. It lies along the fide 
of the neck ; is pinched in a little in the middle, where 
it is divided by a tendinous crofs line, which feparates 
the flefhy belly into two heads. It arifes from the 
upper edge of the fcapula, near its notch, and is im- 
planted into the fide of the os hyoides, where the horn 
goes off from the body of the bone. 

Thefe three mufcles pull the throat down. The 
fterno-hyoideus and fterno-thyroideus pull it directly 
downwards : one of the omo-hyoidei acting, pulls it to 
one fide; but if both act, they affift in pulling directly 
down, and they brace the trachea at the fame time a 
little down to the back. 

- The mufcles which move the throat upward, are: 

XX XVIL. The MyLo-HYOIDEUs, a flatand broad muf- 
cle, which arifes from the whole femicircle of the lower 
jaw, 7. e. from the backmoft grinders to the point of 
the chin. It rifes from the inner furface of the jaw- 
bone ; goes down to the bafis of the os hyoides ; pro- 
ceeds with very regular, ftraight, clear, and orderly 
fibres, from the jaw to the os hyoides; is plainly divi- 
ded in the middle from the fymphyfis of the jaw to the 
middle of the os hyoides, by a middle tendinous and 
white line. And though Cowper denies the authority 
of Vefalius, who divides it thus, it is plainly two di- 
{tind mufcles, one belonging to either fide. 

XXXVII. The cento-nyo1pEus is a {mall neat pair of 
mufcles arifing from the chin at arough point, which 
- iseafily diftinguifhed within the circle of the jaw. The | 
| ae oS 22 mylo- 
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it 
) 


mylo-hyoideus is named from the whole jaw. The © 
genio-hyoideus is named from the chin, arifing from a t 
{mall tubercle behind the chin; its beginning is ex- | 
ceedingly narrow : as it proceeds. downwards, it grows — 
flat and broad ; it is implanted into the bafis of the os 
hyoides' by a broad edge, and is a beautiful and ra- 
diated muicle. The fublingeual gland lies flat betwixt 4 { 
this mufcle and the laft; and in the middle the fub- | 
lingual dud pierces the membrane of the mouth, to “ 
open under the root of the tongue.. The two muicles @ 
move the os hyoides forwards and upwards, when the © 
jaw is fixed ; but when the os hyoides is fixed by the 7 
mufcles coming from the fternum, thefe mufcles of i 
the os hyoides pull the jaw down. v | 

' XX XIX. The styLo-HyoIDEUs is one of three heale ? 
tiful and flender muifcles, which come from round the © 
ftyloid procefs ; which all begin and end with flender @ 
tendons, and with fmall flefhy bellies; and one going 7 
to the pharynx or gullet, another to the os hyoides, — ) 
and a third to the tongue, they coificide in one com- 
mon action of drawing back the tongue, and pulling | 
‘the throat upwards. | 

This one, the ftylo-hyoideys, arifes from about the i 
middle of the ftyloid procefs, and going obliquely | 
downwards and forwards, is fixed into the fide of the @ 
os hyoides, where the bafis and horn are joined. | a 
Above its infertion, its fibres are {plit, fo as to ial } 
a neat {mall loop, through which the eri of the @ 
digaftric mufcle runs. This ftylo- hyoideus is fome- — | . 
times accompanied with another {mall flefhy mufcle © 
like it, and of the fame name ; which was firft perhaps — 
obferved by Cowper, and Ae been named by Innes © 

Ae ohtel STYLO= | 
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STYLO-HYOIDEUS ALTER; but itis not regular, nor has 
it ever been acknowledged as a diftinc: mutcle. 
XL. The picasrricus, or BIVENTER MAXILLE IN- 
-FERIORIS, 1s named from its having two bellies. One 
belly arifes from a rugged notch along the root of the 
maftoid procels, where the flefh is thick and ftrong ; 
- going obliquely forwards and downwards, it forms a 
long tendon, round, thick, and very ftrong, which paf- 
fes by the fide of the os hyoides; and as it pafles, i 
firft flips through the loop or noofe of the ftylo-hyoi- 
deus, and then is fixed by a tendinous bridle to the 
fide of the os hyoides; and then turning upwards to- 
wards the chin, it ends in a fecond flefhy belly, which, 
like the firft, is flat, and of a pyramidal. fhape, lying 
above the mylo-hyoideus. 
Though this mufcle is often called biventer maxille 
inferioris, as belonging to the lower jaw, perhaps it 
does more regularly belong to the throat... No doubt, 
when the os hyoides is fixed by-its own mufcles from 
the thoulder and fternum, the digaftricus muft.aQ on 
the jaw; an oflice which we cannot doubt, fince we 
often feel it taking a fudden fpafm, pulling down’ the 
chin with fevere pain and diftortion of the neck... But 
its chief office is to raife the os hyoides; for when the 
jaw is fixed, as. in {wallowing, the raifing of the os hy- 
oides pulls up the throat; and this is the true mean- 
ing of its pafling through the noole of the ftylo-hyoi- 
- deus, and of its connection with the fide of the os hy- 
_oides. Then the digaftric and ftylo-hyoideus mutcles 
pull the throat upwards and backwards. 
The mutcles which move the parts of the larynx 
| | upon: 
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upon each other are much {maller, and many of them 
_ very minute. 

XLI. The nyo-ruyrorpgus goes down, ficfhy and 
fhort, from the os hyoides, to the thyroid cartilage. It 
arifes from the lower border of the thyroid cartilage, 
where the fterno-thyroideus terminates, and goes up 
along the fide of the thyroid cartilage, like a continua- 
tion of the fterno-thyroideus mufcles. It paffes the 
upper border of the thyroid cartilage, and is fixed to 
the lower edge of the os hyoides, along both its bafe 
and part of its horn. 

XLII. The crico-rHyroipeus is a very fhort muf- 
cle, paffing from the upper edge of the cricoid to the 
lower margin of the thyroid cartilage, chiefly at its 
fide, and partly attached to its lower horn; which 
comes down clafping the fide of the cricorp ring, fo 
that it is broader above, and a little pointed below. 

Thefe two fmall mufcles muft have their ufe, and 
they bring the thyroid cartilage nearer to the os hyoi- 
des, and the cricoid nearer to the thyroid cartilage; 
and by thus fhortening the trachea, or comprefling it 
flichtly, they may perhaps affe@ the voice. But the 
mut{cles on which the voice chiefly depends, are thofe of 
the RIMA GLoTTipIs; for there is a double fet of muf- — 
cles for the little arytenoid cartilages ; one fet which q 
brings the cartilages together, and another fet which 
draws them apart, and {preads the opening of the la- 
rynx. 

XLIII. The muscuLus aRyYTENOIDEUS TRANSVER- 
sus is that delicate mufcle which contracts the glottis, 


by drawing the arytenoid cartilages towards each other. 


It-lies acrofs, betwixt them, at their ei part; it arifes } 
fron @ 
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from the whole length of one arytenoid cartilage to go 
acrofs, and be inferted into the whole length of the 
oppofite one. 

AXLIV. ARYTENOIDEUS OBLIQUUS, is one which 
crofles in a more oblique direction, arifing at the root 
of each arytenoid cartilage, and going obliquely up- 
wards to the point of the oppofite one. Thefe two muf- 
cles draw the arytenoid cartilages together, and clofe 
the RIMA. 

XLV. The crico ARYTENOIDEUS POSTICUS, is a 
imall pyramidal mufcle, which arifes broader from 
the back part of the cricoid cartilage, where the ring 
is broad and deep; and going dire@tly upwards, is im- 
planted with a narrow point into the back of the ary- 
tenoid cartilage. This pair of mufcles pulls the ary- 
- tenoid cartilages dire@ly backwards, and lengthens 
the flit of the glottis. 

XLVI. The CRICO ARYTENOIDEUS OBLIQUUS, is one 
which comes from the fides of the cricoid cartilage, | 
where it lies under the wing of the thyroid, and being 
implanted into the fides of the arytenoid cartilages, 
near their roots, muft pull thefe cartilages afunder, 
and (as the origin in the cricoid lies rather before their 
infertion in the arytenoid cartilages) it muft alfo flacken 
the lips of the flit; for the lips of the flit are formed 
by two cords, which go within the covering membrane, 
from the tip of each cartilage to the back of the thy- 
roid cartilage; and the crico arytenoideus pofticus 
muft ftrengthen thefe cords, and the crico arytenoi- 
deus lateralis muit relax them. 

ALVIT. The rHyrzEo aryTENOIDEUS, is a muicle 
very like the laft one, and affifts it. It arifes not from 

4 the 
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the dried ber hag but from the back furface of the | 
wing of the thyroid ; from the hollow of its wing, or | 
where it covers the cricoid ; is implanted into the fore 7 
part of the ar ytenoid cartilage, and by pulling the car- § 
tilage forward and fidewile, direétly flackens the ligas © 
ments and widens the glottis. . 
Thefe are all the mufcles which belong to the — . 
and in our arrangement the mufcles of the PALATE 
and PHARYNX come next in order. @ 
When a morfel is to be thrown down into the sie: 5 
phagus, or tube which leads to the ftomach, the VELUM i 
PALATI, or curtain of the palate, is drawn upwards; | ; 
the opening of the throat is ditated; the morlel is res | 
ceived; then the curtain of the palate falls down again, 
The arch of the throat is contraéted, the bag of the 7 
pharynx is compreffed by is own muicles ; and, the © 
food is forced downwards into the ftomach. | 
XLVI. The azycos uvuLa.—The VELUM PEN- 
DULUM PALATI, is that pendulous curtain which we 
fee hanging in the back part of the mouth, in a line © 
with the fide circles of the throat; and the uvula is ae 
fmall pap, or point of flefh, in the centre of that cur= ~ 
tain. The azycos uvuLa, or fingle mufcle of the. 
uvula, is a {mall flip of ftraight fibres, which goes di- 
rectly down to the uvula in the centre of the curtain. 
It arifes from the peak, or backmoft {harp point of the — 
palate bones, and pulls the uvula, or pap of the throat, 
directly upwards, removing it out of ee way of the © 
, morfel which is to pafs. - | sit . 
XLIX. LevaToR PALATI MOLLIS sei from the — 
point of the os — and from the. react : 
| tube 
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tube, and alfo from the fphenoid bone*. Thefe parts 
‘hang over the roof of the velum, and are much higher 
than it; fo this mufcle defcends to the velum, and 
fpreads out in it; and its office is to pull up the velum, 
to remove it from being in the way of the morfel, 
which is about to pafs, and to lay the curtain back at 
the fame time, fo as to be a valve for the nofirils, and 
for the mouth of the euftachian tube, hindering the 
food or drink from entering into thefe paflages. 

L. ‘The cincuMFLEXUS PazaTi ¢, and the CONSTRIC- 
TOR ISTHMI FausCciuM, have a very different ule. 
The circumflexus palati is named from its fibres paf- 
fing over, or rather under, the hook of the prERYGOID 
procefs ; the mutfcle arifes along with the levator palatz 
(i.e.) from the fphenoid bone at its {fpinous procels ; 
and, from the beginning of the euftachian tube, it 
runs down along the tube, in the hollow betwixt 
the pterygoid procefies; it then becomes tendinous, 
turns under the hook of the internal pterygoid procels, 
and mounts again to the fide of the velum. Now, the 
levator and circumfléxus arife from the fame points ; 
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* From the euftachian tube, it was named sALPINGO-STAPHILINUS} 
from the fphenoid bone, sPHENO-sTAPHILINUS ; from the pterycoid 
procefs, PTERYGO-STAPHILINUs 3 from the petrous procefs, it was na- 
med PETRO-SALPINGO-STAPHILINUS ; as 3f there were no fcience but. 
where there were hard names, and as if the chief mark of genius were 
enriching the hardeft names, with all poffible combinations and con- 
tortions of them. 

+ This alfo has get a tolerable affortment of hard names; as ciRCUM- 
FLEXUS PALATI, TENSOR PALATI, PALATO-SALPINGUS, STAPHILINUS 
EXTERNUS;, SPHENO-SALPINGO-STAPHILINUS, MUSCULUS, TUBA, 
‘Viz. EUSTACHIANZ nonus. Preryco-stapsininus of Cowper, ke .. 
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but the levator goes directly downwards into the ve: My 
lam, and fo is ufeful in lifting it up. The circumflex- 
us goes round the hook; runs on it as on a pully; turns | 
upwards again; and fo it pulls down the palate, and 
ftretches it; and thence is very commonly named, the : 


TENSOR PALATI MOLLIS, or ftretcher of the palate. 


LI. The consrricTor IsTHMI FauscIuM, arifes — 


from the very root of the tongue on each fide; goes 


round to the middle of the velum, and ends near the 2 
uvula*. This femicircle forms that firft arch which © 


prefents itfelf upon looking into the mouth. 


LII. The parato-pHaryNGEus +, again, forms 4 fe- — 


cond arch behind the firft ; for it begins in the middle 
of the foft palate; goes round the entry of the fauces, 
ends in the wing or edge of the thyroid cartilage; and 


as the firft arched line (that formed by the conftri@or) q 


belonged to the root of the tongue, this fecond arch- 
ed line belongs to the pharynx or gullet. The cir- 
cumflexus palati makes the curtain of the palate tenfe, 
and pulls it downwards: The conftrictor faufcium 


helps to pull down the curtain, and raifes the root of i 


the tongue to meet it: The palato-pharyngeus farther 
contracts the arch of the fauces, which is almoft fhut 


upon the morfel now ready to be forced down into : 
the ftomach, by thofe muicles which comprefs ne " 


pharynx itfelf. 


* Named GLosso-sTAPHILINUS, from its origin in the tongue, and 


yofertion into the uVULA. 


+ The saLpinco-PHARYNGEUS of Albinus, is no more than that, ; 
part of the palato-pharyngeus which arifes from the mouth of the _ 


euflachian tube. 
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’ The pHarynx, which is the opening of the gullet, 
that it may receive freely the morfel of food, is ex - 
panded into a large and capacious bag, which hangs 
from the bafis of the fkull, is chiefly attached to the 
occipital bone, the pterygoid procefles, and the back 
parts of either jaw-bone. The cefophagus, again, is 
the tube which conveys the food down into the fto- 
mach ; and this bag of the pharynx is the expanded 
or trumpet-like end of it; or it may be compared with 
the mouth of a funnel. ‘Towards the mouth, the pha- 
rynx is bounded by the root of the tongue and by the 
arches of the throat; behind, it lies flat and fmooth 
along the bodies of the vertebra ; before, it is protected, 
and in fome degree furrounded, by the great carti- 
lages of the larynx ; the horns of the os hyoides em- 
brace its fides, and it is covered with flat mufculay 
fibres, which, arifing from the os hyoides and cartilages 
of the throat, go round the pharynx, in fair and regu- 
lar orders, and are named its conflriGtors, becaufe 
they embrace it clofely, and their contractions force 
down the food. 

LIII. The stryito-pHaryneevs, arifes from the 
root of the ftyloid procefs. It is a long, flender, and 
beautiful mufcle ; it expands flefhy upon the fide of 
the pharynx ; extends fo far as to take a hold upon 
the edge of the thyroid cartilage ; it lifts the pharynx 
up to receive the morfel, and then ftraitens and com- 
prefies the bag, to pufh the morifel down, and by its 
hold upon the thyroid cartilage it commands the 
larynx alfo, and the whole throat. 

The pharynx being furrounded by many irregula: 
points of bone, its circular fibres or confrictors have 

ri many 
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many irregular origins. ‘The conftri@or might fairly 
enough be explained as one mutcle, but the irregular 
crigins {plit the fibres of the muifcle, and give occafion 
of dividing the conftrictor into diftin@ parts ; for one 
bundle arifing from the occipital bone and os petro-. 
fum from the tongue, the pterygoid procefs, and the 
two jaw bones, is diftinguifhed as one muicle, the con- 
ftrictor fuperior *. - Another bundle arifing from the 
os hyoides, is named the conftritor medius +. A third 
bundle, the loweft of the three, arifing from the thy- 
roid and cricoid cartilages, is named the confirictor 
inferior f. © 
LIV. The consTricTor suPERIOR, arifing from the 
bafis of the fkull, from the jaws, from the palate, and 
from the root of the tongue, furrounds the upper part 
of the pharynx; and it is not one circular mutcle, 
but two mufcles divided ip the middle line behind, by 
a diftinct rapha, feam, or meeting of the oppofite fibres. 
LV. The constraictror Mepius rifles chiefly from 
the round point in which the os hyoides terminates; 
it alfo arifes from the cartilage of the os hyoides (i. e.) 
where the horns are joined to the body. The tip of 
the horn being the moft prominent point, and the cen- 
tre of this mufcle, it goes upwards and downwards, fa 
as to have fomething of a lozenge-like fhape; it lies 
over 


* Thefe good opportunities of names have not been difterarded ; 
this mufcle has been named CEPHSLO-PHARYNGEUS, PTERIGO-PHAs 
RYNGEUS, MYLO-PHARYNGEUS, GLOSSO-PHARYNGEUS. ye | 

+ ‘This one 1s named HYQ-PHARYNGEUS, OF sYNDESNO- PHARYN« 
exus, from its origin in the cartilage alfo of the os. hyoides. : 

t This, of courfe, is named THyRo. PHARYNGEUS, and cRicd« 
PHARYNGEUS, 
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over the upper conftrictor like a fecond layer ; its up- 
permoft peak or pointed part touches the occipital 
bone, and its lower point is hidden by the next muf- 
‘Ble. | | Beast 

LVI. The constRIcToR INFERIOR atifes partly from 
the thyroid, and partly from the cricoid cartilage; and 
it again goes alfo obliquely, fo as to overlap or cover 
the lower part of the conftrictor medius. This, like 
_ the other two conftrictors, meets its fellow in a tendi- 
nous middle line; and fo the morfel admitted into the 
pharynx by the dilatation of its arches, is pufhed down 
into the coefophagus by the forces of thefe conftrictores 
pharyngis, aflifted by its ftyloid mufcles. 

LVII. The ozsopuacus is merely the continuation 
of the fame tube. It lies flat upon the back-bone, and. 
it is covered in its whole length by a mufcular coat, 

which is formed, not like this of the pharynx, of cir- 
cular fibres, but of fibres running according to its 
length chiefly. And this mufcle furrounding the 
membraneous tube of the bapinasetenn like a fheath, is 
named VAGINALIS GUL. 


MUSCLES OF tie TONGUE, 


Tue mutcles of the tongue are large bundles of fleth 
which come from the os hyoides, the chin, and. the 
ftyloid procefs. . Their thicknefs conftitutes the chief 
bulk of the tongue. Their actions, perform: all its 
motions. ‘lhe mufcles, which Iam now to defcribe, 
form the whole flefh of the tongue, excepting merely 
the thin membranes which cover the'tongue, and give 
it form, and conduct its nerves to the ia Ss or feel. 
ing points: 

LVI, 
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-LVIUI. The firft mufcle of the tongue 1s the styto~ 4 


GLossus, which arifes from the ftyloid procefs, goes’ é 
obliquely downwards and forwards; it touches the’ 


tongue a little before the angle of the tongue; it 
makes part of the flefh at the fide of the tongue, ex- 


panding into its fubftance in fomewhat of a radiated: 


form ; its office is ‘to oi the tongue backwards into 
the mouth. ‘ 


? a 


LIX. The nvo-ciossus is a comprehenfive name ~ 


for all thofe mufeles which arife from the os hyoides. 


The mufcles from the os hyoides go off in three faf- q 


ciculi, and were once reckoned as diftinct mufcles. 
That the portion which arifes from the bafis of the os 
hyoides, was called Basto-cLossus ; that which arifes 


from the cartilaginous joining of the body and horn, 


was called cHonNDRO-GLOssus; and that which arifes 


from the horn itfelf, was named CERATO-GLOsSUS 3 oF _ 


the terms were all bundled together into the perplexed 
names of BASIO-CHONDRO-CERATO-GLOSSUS. 

- The hyo-gloffus, then, is all that mufcular fleth 
which arifes from the whole length of the os hyoides; 
and which, by the changing form of the bone in its 
bafis, cartilage, and horn, has flight marks of divifion, 


but which lies all in one see and need not have 


diftinet names. 


LX. The cenro- GLossus ai dtifes from. the rough tu 
bercle behind the fymphyfis of the chin. It has ave- _ 


ry narrow or pointed: étigin ; it fpreads out fan-like, 


as it goes towards the tongue; and it {preads with ra- _ 
dii, both forwarda'and backwards, making the chief 


part of the fubftance of the tongue. 


Lal. The LINGUALIs is an sacs laity bundle of fibres — 


which 
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which runs according to the length of the tongue: it 
lies betwixt the ftylo-gloffus and the genio-gloffus’; 
and as it is in the centre, and unconnected with any 
bone, it is named lingualis, as arifing in the tongue it- 
felf. re see 

The genio-gloffi mufcles form by far the larger part 
of the tongue, and lie in the very centre. They go 
through the whole length (1. e.), from the root to the 
tip of the tongue ; and from the radiated form of their 
fibres, they perform every poffible motion; whence 
this was named by Winflow, muscuLUS PoLYCHRES- 
Tus, for its rays proceed from one point or centre, 
and thofe which go to the point of the tongue pull 
the tongue backwards into the mouth; thofe which 
go backwards, thruft the tongue out of the mouth; 
the middle fibres acting, make the back of the tongue 
hollow, while the tip and the root of the tongue both 
rife. : 

_Thehyo-glofltmutcles lie on either fide of the genio- 
hyoidzi, and make up the fides of the tongue; and 
their chief action would feem to be this, that the hyo- 
gloffus mufcle of either fide ating, the edges of the 
tongue would be pulled downwards, and the back 
rounded ; the oppofite of which motion is the genlo- 
hyoidzi acting, by which the middle of the tongue is 
made into a groove ; the edges rifing, and the centre. 
being deprefled. Laftly, The ftylo-gloffus is plainly 
intended for drawing the tongue deep into the mouth, 
particularly affecting the point of the tongue. 


CHAP. 


CHAP. IIL. 
OF THE MUSCLES OF THE ARM, 


INCLUDING THE MUSCLES OF THE SCAPULA, ARM, — 
FORE-ARM, AND HAND. 


MUSCLES OF THE SCAPULA. 


Yo great peculiarity of the arm is the manner of its 
conne¢tion with the breaft ; to which it is fixed by no © 
ligaments, nor joined to no bone, but is at once both — 
fixed and moved by its {trong and numerous mufcles, — 
which are indeed its only ligaments. Though it were 
perhaps more regular to defcribe firft the mufcles of © 
the trunk, it will be more eafy and natural to de- © 
{cribe firft the broad mufcles belonging to the fca- — 
pula, which cover almoft the whole trunk, and hide — 
its proper mufcles, viz. thofe which move the ribs — 
and fpine. For the mufcles which move the fcapu- 
la lie upon the trunk; thofe which move the arm lie — 
upon the fcapula; thofe which move the fore-arm lie — 
- upon the arm; and thofe for moving the hand and fin- © 
gers lie upon the fore-arm. The leg requires but one 
| 9 chief 
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chief motion, viz. backwards and forwards, flexion 
and extenfion: It has no other motions than thdfe of 
the thigh and of the knee. But the arm requires an 
eafy and circular motion; and its joints are multiplied; 
for it has the wrift turning round; it has the elbow 
for hinge-like motions ; it has the fhoulder-joint upon 
which the-arm rolls ; and to affift all thefe, the fcapu- 
la, which is the centre of all thefe motions, is itfelf 
moveable ; after a certain point of elevation all the 
motion in raifing the arm is performed, not by the mo- 
tions of the fhoulder-bone upon the fcapula, but by the 
feapula upon the trunk. For whenever the fhoulder- 
bone rifes to the horizontal direction, it is checked by 
the acromion, which hangs over it; and ifthe arm isto 
be raifed higher ftill; the fcapula muft roll; for it turns 
as if upon an axis paffed through it, and in turning it 
glides upon thofe mufcles, which are like a easier be- 
twixt it and the trunk. 

The mufcles which move the fcapula come from 
the breaft to move it forwards; from the neck, to 
move it upwards ; from the {pines of the vertebra, to 
move it backwards; and from the fide, that is, from 

_the ribs, to move it downwards. : 

LXII. The trapezius is named from its lozenge 
form ; or is often named cucuLaris, ftom its refem- 
bling the Monk’s cowl; hanging back upon the neck. 

It is one of the moft beautiful mufcles in the body ; . 
and the two muicles together cover all the fhoulders 
and neck, with a lozenge-like form, with neat and 
fharp points, extendimg from the tip of one fhoulder 
tothe tip of the other, and from the nape of the neck 
quite down to the loins. It arifes firk by a ftrong 
Vey l, | Gg | tendog 
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tendon from the moft pointed part-of the occipital — 
bone, and along the tranfverfe {pine quite to the maf- : 
Atoid procefs; from this point all down the neck it | 
has no hold of the vertebra, but arifes from its fellow 
ina ftrong tendon, which, extending like a bow-ftring — 
down the neck, over the arch of the neck, and not — 
touching the.vertebra till it comes down to the top : 
ofthe back, is named LicamenruM NucH&, The- 
tendon begins again to take hold of the {pines of the a 
two. laft vertebra of the neck, and arifes from all the ! 
{pinous procefles of the back downwards; from this 
long origin, its-fibres converge, as it were, into one ’ 
point, the tip of the fhoulder: it alfo comes a little ; 
forward over the fide of the neck. 4 ; 
_ It is implanted into one-third of the clavicle me 5 
dhe fhoulder ; into the tip of the acromion ; + Into. the 
whole length of the {pine, from which the acromion 
rifes. And its fibres, arifing from along the neck and. 
back, and converging almoft-into a point, muft have 
various effects, according to the different fibres which : 
act: for thofe which come downwards muft raife the’ ‘ 
feapula; thofe which come from the middle of the | 
back muft carry it directly backwards; thofe which | 
come from the lower part of the mali muft deprefs | | 
it; and thofe different fibres acting in fucceffion, muft’ 
‘make the feapula roll. ‘The trapezius is chiefly . 
mufcle of the feapula, but it muft be alfo occafionally — 
a mufcle of the head, pulling the head a 
and bending. the neck. 

. ‘Three other mufcles which raife the feapula, or 
“carry it backwards, lie fo much in the fame planes ‘ 
and are fo little divided from each other, that they 
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might almoft be reckoned different portions of the’ 
fame. 

LXIILT. Levavror scaPuLaz, ee alfo LEVATOR 
PROPRIUS ANGULARIS, is a {mall thin flip of flefh, 
which arifes from the four or five uppermoft vertebrae 
of the neck, at their tran{verfe procefies, by three or 
four, and fometimes five, diftinét heads. The heads: 
join to form a thin and flat ftripe of mufcle, about 
three inches in breadth, which is fixed bya flat thin’ 
tendon to the upper corner of the fcapula, to pull it* 
‘upwards, as in’ thrugging the meni whence it” 
is named MUSCULUS PATIENTIA. | 

LX1V. and LXV. The ruomsoip muscie ftretches. 
flat, neat, and of a fquare form, betwixt the {pine and- 
the whole line of the bafe of the feapula. One part’ 
arifes from the three lower {pinous proceffes of the” 
neck, and is implanted into the bafe of the feapula at: 
jts upper part: then another portion arifes from ‘the’ 
fpinous proceffes of the firft four vertebrz of the 
back; runs exactly in the fame-plane with the other 
into the bafe of the fcapula at its lower part: the 
part arifing from the three vertebre of the neck is’ 
lightly divided from that which arifes from the four’ 
vertebre of the back, though not diftinétly, and often 
not at all. .I would reckon this but one mufcle, but’ 
it has been commonly diftinguifhed into (LXIV.) 
the RHOMBOIDES MINOR, the uppermoft portion, and. 
(LXV.) the RHomMBoIDES Major, the lower portion. 
Thefe are feen after raifing the trapezius; and the ufes 
of the trapezius, levator fcapulz, and rhomboides, are 
to raife the fcapula, or to carry it backwards. The 
‘ome which move the fcapula downwards and, fora 

Gg2 wards, 
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wards, viz. the pectoralis minor and the ferratus mae 
jor anticus, lie upon the fore-part of the breatt. ; 

LXVI. The serratus Major anticus lies upon : 
the fide of the cheft arifing from the ribs; and as the _ 
ribs have interftices betwixt them, every mufcle ari- 
fing from the ribs arifes by diftin& portions from. — 
each rib. All fuch diftin and pointed flips are named 
digitations, tongues, or ferre, from their refembling the _ 
teeth of a faw; and every mutcle arifing from the ribs. 
mutt be a ferrated mufcle. The ferratus major anticus is 
that great.and broad mufcle, the chief part of which — 
lies under the fcapula-; and nothing of which is feen — 
hut the flefhy tongues, by which it arifes from the — 
fides of the ribs, . It is all flefhy, and is of a confider- — 
able breadth and ftrength: it arifes from all the true 
ribs, except the firft, and from three of the falfe ribs: 
its indigitations, of‘courfe, fpread all over the fide of — 
the thorax like a fan: its upper indigitations lie un- 
der the pectoralis major, and its lower indigitations — 
are mixed with the beginning of the abdominal muf. 
cles :.its middle indigitations are feen {preading upon 
the fides of the thorax ; it lies thick and flefhy under: 
the fcapula, and isa part of that cufhion on which — 
the {capula glides: its fibres conyerge towards a nar- { 
ower infertion ; andthe muicle ends thick and flefhy’ ' 
in the whole length of that line which we call the 4 
bafis of the {capula, and is, as it were, folded round , 
it; fo that this mufcle, which comes from before, is 
implanted along with the rhomboides, which comes 
from behind. | 

Perhaps, in difficult breathing, the fhoulder blade x 
being! railed and fixed by its own mutcles, the ferratus — 
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thajor may affift in heaving up the ribs : but its chief 
operation is upon the fceapula; for when the whole 
acts, it pulls the fcapula downwards ‘and forwards : 
when only the lower portions ‘a@, it’ pulls ‘the lower 
angle of the {fcapula forwards, by which the feapu- 
Ja-rolls, and the tip of the fhoulder is raifed: when 
the upper part acts in conjunction with the little 
pectoral mutcle, the: tip of the fhoulder is fixed and 
' pulled downwards towards the cheft, and the lower | 
corner of the fcapula rolls backwards. > © | 

LXVII. The pectoraits minor‘ lies under the 
pectoralis major, clofe upon the ribs ; and as it arifes 
from the third, fourth, and fifth ribs, it alfo is a ferrated 
mufcle, and was named ferratus minor anticus: its three 
digitations are very thick and flefhy ; they foon con- 
verge fo as to form a {mall, but thick and flefhy, muf- 
cle, which, terminating in a point, is inferted into 
the very apex of the coracoid procefs: by pulling the 
coracoid procefs forwards and downwards, it will 
roll the feapula. | 

LXVIII. The suscLaviaNn MUSCLE is another con- 
cealed mufcle of the fcapula; for the clavicle is juft 
the hinge upon which the fcapula moves, and the 
fubclavian mufcle arifes by a flat tendon from the 
cartilage of the firft rib: it becomes flat and flefhy, 
and lies along betwixt the clavicle and the firft rib ; 
it arifes at a fingle point of the rib, flat and wan diene 
but it is inferted into a great length of the leit : 
beginning about one inch from the fternum, and be-~ 
ing inferted all along the clavicle, quite out to where it: 
is joined to the acromion procefs.._ Its chief ufe (fince’ 
the rib is immoveable) muft furely be to pull the claw 


vicle, 
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vicle, and confequently the themisiee, erect and 
fo to fix them. 

Many have affected to firid other mnirfolis of refpi- 
ration than thofe which directly belong to the ribs.: 
Among thefe are reckoned the ferratus major, the 
pectoralis minor, &c.; but there is much reafon to 
doubt whether any mufcles can have much effect: 
which do not belong properly to the ribs: and it is 
_manifeft, that the fubclavian can have none, fince 
the firft rib is quite rigid, has fo little length of car- 
tilaze that it cannot bend nor move. | 

_ The {capula is thus moved in every poflible direc-. 
tion; upwards, by the levator and the trapezius; back- 
wards, by the rhomboides, affifted by other orders of 
the trapezius; downwards and backwards, by the 
loweft order of fibres in the trapezius; downwards 
and forwards, by the ferratus major anticus ; directly: 
downwards, by the ferratus, balanced by the trapezius, 
and. affifted by the fubclavius; and directly forwards, 
by the pectoralis minor. 


- MUSCLES OF THE ARM, 
VIZ. THOSE MOVING THE OS HUMERI, OR.ARM BONE. 


_LXIX. The pectroratis Major is a large thick 
and flefhy mufcle which covers all the breaft. It arifes 
from two-thirds'of the clavicle next the fternum; 
from all the edges of the fternum; the cartilaginous 
endings of the fifth and fixth ribs. Where it arifes 
fromn the fternum, it is tendinous, and the fibres from 
the oppofite mufcles crofs and mix, fovas'to make _ 
a fort of fafcia: covering the bone. It is flefhy where — 
i anled: from ‘the ribs, and there it mixes with the 
hr external — 
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external abdominal mufcle. The fibres approach 
each other till they form:a flat tendon about an inch 
in breadth ; and as the fibres approach each other, 
‘they crofs in fuch a way, that the lower edge of the 
~ mufcle forms the upper edge of the tendon, which is 
{iill flat, but twifted: its implantation is into the edge, 
if I may call it fo, of the groove or rut which is in 
the fhoulder bone for rseceiving the biceps tendon. 
That part which arifes from the clavicle is a little fe- 
parated from that which arifes from the fternum; a 
fatty line makes the diftinction; and they are fome- 
times defcribed as two parts: it is thofe two bundles 
chiefly which crofs each other to make the plaited 
appearance, The pectoralis, among veeoncviad as been 
made a mu(fcle of refpiration *. 

LXX. The Larisstmus pors!I is the broadeft, not 
only of the back, but perhaps of the whole body. 
It is a beautiful mufcle, covering all the lower part of 
the back and loins, and reaching to the arm, to be 
the antagonift to the pectoral mufcle. It arifes by a 
_ broad, flat, and gliftening tendon, which covers all the 
loins, and which is in fome degree the root of other 
mutcles, efpecially of the longiffimus dorfi. This broad 
filvery tendon, begins exactly in the middle of the 

back ; 


* Haller tells us, that when, at any time, he had rheumatifm in 
this mufcle, his breathing was checked ; and when he had difficult 
breathing, he found great relief by fixing the hands, raifing the 
fhoulders, and ating with the peGtoral mufcles. It {eems confirmed 
by thefe faéts, that afthmatics take this pofture ; women in labour 
fix their arms, by relting upon the arms of their chair ; thofe whe. 
play o on wind-inftruments raife the fhoulders i in ftraining, ae. 


“. Lote 
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back; it arifes from the lower vertebre of the loins, 
from the {pines and knobs of the back of the facrum, 
and from the back part of the circle of the os ilium: 
this laft is the only part that is flefhy. The flat ten- 
don gradually pafles into a-flat and regular mufcle, 
which wraps round the fide of the body; and.as it lies 
over the corner of the fcapula, it receives a fmall flefhy 
bundle from it; and as it paffes over the lower ribs, 


it has fome tendinous flips fent into it, by which it is . a 


attached to the ribs. Its fibres converge: for the lower 
ones afcend; the upper ones go directly acrofs. And 
thefe different orders, not only meet to form its flat 
tendon, but they crofs each other, like thofe of the 
pectoral mufcle. Here alfo the tendon is twifted, and 


the upper edge of the mufcle forms the lower edge of — 


the flat tendon; which, pafling into the axilla, turns 
under the arm-bone, and is implanted into it, on the 
inner edge of the bicipital groove. So the tendons of 
the pectoralig and latiffimus meet each other ; they 
in fact join face to face, as if the one tendon ended 
directly in the other; and both united make a fort of 
lining for the groove, or a tendinous fheath for the 
long tendon of the biceps to run in. 

Thefe two mufcles form the axilla or arm- “fil 
and although each has its peculiar offices, their chief 
operation is when they coincide in one action; and 
that action is exceedingly powerful, both by the great 
ftrength of either mufcle, and by their being implant- 
ed into the arm-bone four inches below the head. 
The pectoralis major is for pulling the arm forwards, 
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as in laying the arms acrofs the breaft, or in carrying © : 
Joads 1 in the arms; and it forms the border of the — 
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axilla before. The latiffimus dorfi has a wider range; 
when the arm is raifed, it brings it downwards, as in 
firiking with a hammer; or downwards and back. 
wards, as in ftriking with the elbow; or in rolling 
the arm inwards and backwards, as in turning the 
palm of the hand behind the back; whence it has the 
‘ebicene name of MUSCULUS SCALPTOR ANI, OF TERSOR 
ANI; and it forms the back edge of the axilla. The 
edges of thefe two mufcles receive the preflure of © 
crutches, and defend the veffels and nerves: when 
both mutcles act, the arm is prefled dire@ly downs 
wards, as in rifing from our feat, or in holding a 
bundle under the arm; or when the arm is fixed, 
thefe mufcles raife the body, as in the example jutt 
‘mentioned of rifing from our feat, or in walking with 
a fhort ftick, or in raifing ourfelves by our hands over 
a high beam. 

LXXL The vetrorpzs is the firft of thofe mut 
cles which arife from the fcapula to be inferted into 
the fhoulder-bone. It is named deltoid mufele, from 
its refembling the letter 4 of the Greeks ; it is thick 
and flefhy, and covers the top of the fhoulder, filling 
up the {pace betwixt the acromion procefs and the 
fhoulder-bone. It arifes from all that part of the cla« 
vicle which is not occupied by the pectoralis mufcle, 
and is feparated from it only by a fatty line: 1t arifes 
again in another bundle, from the point of the acro- 
mion procefs; and this middle bundle is alfo infulated 
by a fatty line on either fide of it: the third bundle 
arifes from the {pine of the fcapula, behind the acro- 
mion procefs. And thus the mufcle has three conver- 
ging heads, viz. a head from the outer end of the cla- 
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vicle; a head from the acromion or tip of the fhould- 
er; a head from the ridge of the fpine; each divided 
. from the other by a fatty line¥. Thefe heads or — 
‘bundles of fibres, meeting about one-third down the 
humerus, form a fhort, flat, and ftrong tendon, which — | 
grafps or almoft furrounds the fhoulder-bone. 
Thefe three diftin@d heads muft be obferved in 
fpeaking of the ufe of the mufcle; for though the” ‘ 
chief ufe of the mufcle be to raife the arm, this 1 is : 
not the ufe of it in all circumftances. For the outer” 
and inner heads, lying by the fide of the fhoulder-_ : 
bone, and below the joint, do, when the arm is lying ~ ‘ 
flat-by the fide, affift the pectoral and latiffimus dorfi_ ; 
mui{cles in drawing it clofe to the fide; but when the : 
middle bundle raifes the arm, in proportion as it raifes — 
the arm it lofes of its power; and in proportion as it 
lofes. of its power, the fide portions, having come 
into a new direction, begin to help: Nay, when the 
arm is raifed to acertain point, more power {till is re- 
quired, and the clavicdlar part of the pectoral muj{cle 
alfo comes to affift. It is in this fucceflion that the ; 
feveral bundles of fibres aét; for if they began all at 
once to act, the arm fhould Onatto be bound down by 
the lateral portions than raifed by the middle one. 
LXXII. Coraco sracuiatrs.—The coraco bras 
chialis, fo named from its origin and infertion, is a 
long and rather flender muicle. ] 
It arifes from the coracoid procefs of | the {capula, : 
along with the fhort head of the biceps mufcle; and” i 
it 
—® Albinus has diftinguifhed it into feven fafciculi or bundles; a i 
very fuperfluous accuracy. 
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it is clofely conneCted with this head almoft in its 
whole length: it is {mall at its beginning; it grows 
gradually thicker as it defcends; it is all flefhy, and 
48 inferted by a very fhort tendon into the os humeri, 
nearly about its middle, betwixt the brachialis and 
the third head of the triceps. It is perforated by the 
muf{culo-cutaneous nerve. This was obferved by 
Cafferius, an Italian anatomift ; and the mutfcle is often 

named MUSCULUS PERFORATUS CASSERII. : 
Its action is very fimple, to raife the arm obliquely 
forwards and upwards, and confequently to give a de- 
gree of rotation. It will alfo havea chief effect in 
pulling the arm towards the fide. 

LXXII. The supra spinatus, isfonamed dried its 
occupying the hollow of the fcapula aboverthe fpine. 

It arifes from the back of the fcapula, from the 
{pine, and from the edge or cofta; it is exceedingly 
thick and flefhy, filling up all the hollow; and. it is 
firmly inclofed in this triangular hollow by a ftrong 
tendinous expanfion, which paffes from the edge of 
the {fcapula to the ridge of the {pine. It is confequently 
a muicle of a triangular figure, thick and firong; it 
paffes under the acromion, and degenerates into a ten- 
don there; and going under the acromion, as under 
an arch, and over the ball of the humerus, it adheres 
to the capfule of the fhoulder-joint, and is at laft im- 
planted by a broad ftrong tendon into the aie tube- 
_ yofity on the head of the bone. 

It is evidently defigned for raifing the humerus 
diretly wpwards; and by its attachment to the capfule, 
the capfule is drawn up when the arm is raifed ; fo that, 
_ though lax, it cannot be catched in the joint. ‘It 
| Hh performs 
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performs exactly the fame motion with the middle 
part of the peLrorpzs, lies in the fame direction 
with it, and aflifts it. 


LXXIV. Inrra spinatus, is like the former, itt 


all refpects, of the fame ufe, and afiifts it. 


This alfo is of a triangular fhape, and is fully one 


half larger than the fupra fpinatus; and as the fupra 


fpinatus arifes from all the triangular cavity above — 


the fpine, this arifes from all the triangular cavity 
below it. 

It arifes flefhy from all the back of the fcapula be- 
low the fpine itfelf, and from all the bafe of the fca- 
pula below the beginning of the fpine, and alfo from 


the lower margin of the fcapula. It is very thick and » 
_ ftrong, filling up the triangular cavity entirely ; and it © 

is clofed in like the former by a ftrong tendinous ex-_ 
panfion ; it begins to grow tendinous about its middle, 


but it continues alfo flefhy till it paffes over the fock- 
et of the thoulder-joint. It alfo is connected with the 


capfular ligament ; is inferted into the fame tuberofity — 
with the former; and has exactly the fame ufes, viz. — 


preventing the capfule from being catched in the joint, 


and raifing the arm upwards, and inclining it a little — 
outwards by a flight degree of rotation. AndIdo ~ 
believe that one great ufe of thefe two mutfcles is, — 
when the arm is much extended backwards; to pre- 

vent the head of the humerus from ftarting out of its — 


fuperficial focket. 


LXXV. The Texts Minor isa third muicle htc " 
co-operates with thefe. ‘This and another are named e 
teres from their appearance, not from their fhape; for _ 
they feem round when Rpeticeliy diffegted, becaufe 


then 
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then their edges only are feen; but when fully diffec- 
ted from the other mufcles, they are quite flat. ‘The 
teres minor is a long, fmall, flefhy mufcle ; it arifes 
from the angle, and all the lower edge of the fcapu- 
Ja: it is like the infra fpinatus; it becomes early 
tendinous, but the tendon is accompanied. with 
fiefhy fibres from below; its flat tendon, in pafling 
over the joint, is attached to the capfule, and is finally 
inferted into the great tuberofity of the fhoulder-bone, 
fo that it muft have exactly the fame ufes as the two 
former mufcles, It is feparated from the infra {pina- 
tus by that tendinous expanfion with which the lat- 
ter is covered ; it looks like a part of the fame mul- 
cle in its origin, where it lies upon the {fcapula; but 
is very diftiné in its tendon. The iupra f{pinatus, in- 
fra {pinatus, and teres minor, raife the arm. 
LXXVI. The rerrs major, is in fhape like the 
former, lies lower upon the edge of the fcapula than 
the teres minor, and is thicker and longer than it. 

It arifes chiefly from the angle of the fcapula; part- 
ly from the lower edge of the {capula at its back part; 
it is connected with the TERES MINOR and INFRA 
sPINATuS. It is a large, thick, and flat mufcle, and 
forms a flat {trong tendon, which pafles under the 
long head of the triceps. It paffes under the os humeri; 
turns round it, and is inferted into the ridge, on the 
inner fide of the groove, and gives fome tendinous 
fibres to line the groove. In fhort, it accompanies the 
tendon of the latiffimus dorfi, is inferted along with 
jt, and may be confidered as the congener of the la- 
tiffimus dorfi ; and the two tendons are inclofed in one 
‘common capfule or fheath of cellularfubftance. 
a’ 62 its 
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Its ufe, then, is evidently to draw the humerus 
downwards and backwards, and to perform the fame 


rotation of the arms which the latiffimus dorfi does. 


ULXXVIL The susscapucaris lines all the con- 
cavity of the fcapula like a cufhion. It is like the 
furface of the {capula on which it lies, of a triangular 
fhape; and from the convergence of all the fibres, it 
is completely radiated or fan-like ; it is very flefhy, 
thick, and ftrong. The radii are each minutely de- 
{cribed by Albinus; but Sabbattier fays, with good 
fenfe, that he cannot diftinguifh them fo as to defcribe 
them accurately ; and he might have added, that there 
was not the fhadow of a motive for wafting time in 
fo trivial an employment as counting the bundles. 

It arifes from the two edges, the bafe, and all the 
internal furface of the fcapula. And indeed it is to 
favour this origin that the inner furface of the fcapula 
is full of little rifings and hollows, to every one of which 
the mufcle adheres clofely. Juft under the coracoid 
_procefs is the only part from whence it does not arife. 
That little fpace is filled up with cellular fubftance, 


Its alternately tendinous and flefhy fibres are fo © 
rooted in the {capula, and fo attached toits rifings and — 


depreflions, that it is difficultly cleaned away from the 
bone. 


The tendon and upper edge of the mufcle is almoft — 
continuous with the fupra fpinatus: but from the man- — 
ner of its infertion, its effect is very oppofite from that — 


of the fupra {fpinatus ; for it goes round the os humeri 
to its infertion, and it is fixed to the leffer tuberofity ; 


therefore it both pulls the arm backwards and down- ~ 
wards, and performs the, rotation like the teres major 
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and latiffimus dorfi. It is alfo like all the other ten- 
dons, attached to the capfule, fo as to prevent its be- 
ing catched ; and it is particularly ufeful by ftrength- 
ening the fhoulder-joint. 


OF THE MOTIONS OF THE HUMERUS. 


Havine thus defcribed all the mufcles which move. 
this bone, I fhall review the order in which they are 
arranged, and mark their places and effects. 

To diftinguith clearly the funétion of each mutcle, 
we have but to mark the point to which it is attach- 
ed. - : . 3 

1. Thofe implanted above the head of the bone 
mutt raife the arm. Now the fupra fpinatus, infra {pi- 
natus, and teres. minor, are implanted into the great 
tubercle, and raife the arm; and the deltoides is im- 
planted in the fame direction, and ftill lower, fo that 
it performs the fame action with a ftill greater degree 
of power. | 

2. There is implanted into the oppofite, or lower 
part of the head, the fubfcapularis, which, of courfe, 
draws the arm directly downwards and backwards. 

3. There is implanted into the outer edge of the 
_ bicipital groove the pectoralis major, and alfo the co- 
raco-brachialis, which comes in the fame direction ; 
and thefe two pull the arm inwards towards the fide, 
~ or rather upwards. | 

4. There are inferted into the infide, or lower fide of 
the groove, the latiflimus dorfi and teres major ; both of 
which pull the arm dire@tly backwards. As they bend 
under the arm, to reach their infertion, they alfo roll 
the palm inwards and backwards. And it is eafy to 

| obferve 
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obferve in what fucceffion thofe mufcles muit act, to 
defcribe the circular and rotatory motions of the arm. 

Joints are more ftrengthened by the origin and in- 
fertion of mufcles around them, than by elaftic liga- 
ments: for thefe yield or tear; whereas the muticles, ha- 
ving aliving power, react againft any feparating force; 
they contract, or, in other words, they are ftrong in 


proportion to the violence that the joint fuffers. Thus, 
in the fhoulder, the capfule is fo lax, that there 1s a 


mechanical contrivance to prevent its being checked 


in the joint; and it is moreover fo weak, that, inde- . 
pendent of its yielding eafily, it is alfo very eafily torn; 


but thefe mufcles furround the joint fo fairly, that 
their ftrength and their tendinous infertions into the 
head of the bone are more than a compenfation for 
the loofenefs of its capfular ligament. Were not the 

muifcles thus clofely attached, the fhoulders would be 
very often difplaced, the glenoid cavity is fo fuper- 
ficial, and the burfa fo lax: and furely it is for fome 
fuch purpofe that the mufcles are planted fo clofely 
round the head of the bone; for when they are im- 
planted at a diftance from the centre, as one mutcle, 
the deltoid, is, or as the biceps and triceps of the arm, 
or as the hamftrings, or tendo Achillis are, the power 
is much increafed. Here, in the humerus, power ts 
facrificed to the firmnefs of the joint, and they are all 
implanted clofely round the head of the bone. 

The joint is in a manner formed by thefe mufcles ; for 
the fuprafpinatus, infra {pinatus, teres major and minor, 
and the fubfcapularis, furround the joint very clofely; 


cover the joint with their flat tendons; and fo thicken q : 


the Brite, and increafe its ftrength, . | f 
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MUSCLES OF THE FORE-ARM. 


_ Tue mufcles of the fore-arm are only four; the sr- 
cers and pracHiaLis for bending, and the TRicEPs 
and ancon#us for extending. 

LXXVIII. Bicers BRAcHII FLEXOR is uivanculy 
named Biceps, from its having two very diftinc 
heads. It is an exceedingly thick and {trong mufcle ; 
for when it contracts, we feel it almoft like a hard 
firm ball upon the fore part of the arm; and at the 
upper and moft confpicuous part of this ball is the 
union of the two heads. 

The larger and thicker head arifes from the cora« 
coid procefs, by a tendon which extends three inches 
along the fore part of the mufcle, in the form of an 
aponeurofis ; but at the back part the tendon is fhort, 
and the mufcle is flefhy, and is attached there to the 
flefhy belly of the coraco-brachialis. 

‘The fecond, or long head, arifes from the edge of 
the glenoid cavity, at its upper part; it is exceeding. 
ly {mall and tendinous, and this long tendon runs down 
‘in its proper cavity, till, about one-third down’ the 
arm, the two heads meet. And though below that 

‘it is but one flefhy belly, yet there, as in other mufcles, 
the common divifion betwixt its two origins may be 
ftill obterved. 

It is earlier tendinous at the fore part and outer . 
fide; the tendon there fends off that aponeurotic ex- 
panfion which covers all the fore-arm below, and en- 
clofes its mufcles as in a fheath. The tendon, at firft 
flat and large, becomes gradually {maller and rounder ; 
it turns a little in its defcent, fo as to lay one flat edge 
Vou. I. ne Li ee 
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to the radius, and another tothe ulna; and itis at laft 
implanted into that round tubercle which is on th 
fore part of the radius, a little below its neck. 

_ The great ufe of the biceps is to bend the fore-arm 
which it does with great firength. But as it is in- 
ferted into the tubercle of the radius, when the ar 
and hand are turned downwards, the biceps, by a& 
ing, will pull them upwards, 1. e. it wall affift th 
{upinators. Since both its heads are from the fcapula, 

dt will alfo occafionally move the humerus, as well as 
the fore-arm. | , 

LX XIX. The sracHIaLis inTERNUS lies imme 
diately under the biceps, and isa very ftrong flefh 
fnufcle for affifting the biceps in bending the arm. I 
is called BRacuraLis from its origin in the fore-arm ;_ 
and inrernus from its being within the biceps, or 
rather from its being on the inner fide of the arm, 

It arifes from two-thirds of the os humeri at its fore i 
part, by a fort of forked head; for it comes down 
from each fide of the deltoid. It continues its at- 
tachment all the way down the fore part of the hume- 
rus to within an inch of the joint. It 1s very thick, 
flefhy, and ftrong ; it istendinous for about two inches 
in its fore part ; and is inferted by a flat flrong tendoa: | 
into the coronoid procefs of the ulna. a 

Other ufes are afcribed to it, as the baie up thel . 
capfule to prevent its being pinched; but the chief 
ufe of it is to bend the fore-arm. In a ftrong man, it” 
is exceedingly thick, and its edge projects from under | 
the edge of the biceps, and is feen in the lateral view. — 

LXXX. ‘Triceps ExtENsor.—Upon the back par 
of the arm three mufcles are defcribed: the extenfo 

A 4 . longus, 
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longus, the extenfor brevis, and the brachialis exter. 
nus; but it is, in fat, one three-headed mutcle. 
The longeft head of this mufcle is in the middle. It 
arifes by a flat tendon of one inch in thickneis, from 
the edge of the fcapula under the neck, and a little 
way from the origin of the long head of the biceps ; 
and it is under this head that the tendon of the teres 
major paffes to its infertion. 

The fecond head is on the outfide of the arm, next 
in length to this. It arifes from the arm-bone under 
the great tuber, and juft below the infertion of the te- 


res minor. Thefe two meet about the middle of the 
humerus. 


The third, or internal head, is the fhorteft of all, It 
begins at the inner fide of the humerus, juft under the 
‘infertion of the teres major ; and it arifes from the in- 
ner part of the humerus, all the way down, and joins 
juit where the fecond head joins (i. e. about the mid- 
dle). “All thefe heads ftill continue adhering to the 
humerus (as the brachialis does on the fore fide), quite 
down to within an inch of the joint; and thena ftrong 
thick tendon is formed, by which it is implanted 
ftrongly in the projecting heel of the ulna, named ole- 
cranon ; by which projection it has great power, and 
the power is increafed by an increafed length in.dogs, 
and other animals which run-or bound. 

The whole forms avery thick and powerful mufcle, 
which covers and embraces all the back part of the 
arm ; and its ufe is too fimple to admit.of any farther 
explanation, than jufl to fay that it extends the hinge- 
joint of the elbow with great. power ; and that by its 

tia long 
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long head it may affift alfo to bend the fhoulder out- 
wards and backwards. 3 vg 
Befides bones, there is alfo another fource of attach- 
ment for mufcles, that is, the tendinous expantions : 
for the expanfions, which go on the furface like ~ 
fheaths, alfo dive betwixt the mufcles, and form fepta 
or partitions, from which their fibres arife. ad 4 
One tendinous expanfion begins from the clavicle, 7 
and acromion procefs, or rather comes down from the — 
neck: it is then ftrengthened by the tendon of the 
deltoid mufcle ; it defcends, covering all the arm ; and 
" before it goes down over the fore-arm, jt is again re- 
inforced chiefly by the biceps, but alfo by the tendon — | 
of the extenfor triceps. One remarkable procefs or 
partition of this general fafcia isfent in from the fheath 7 
to be fixed to the outfide of the humerus, all the way” 2 
down to the ridge of the outer condyle. Another , 
partition goes down, in like manner, to the inner con- — 
dyle, along the ridge which leads to it; then the faf- + 

_ cia, taking a firm hold on the condyles, is greatly 
{trengthened about the elbow, and goes over the fore- : | 
arm, inclofing its mufcles in a very firm and clofe # 
fheath ; and it fends partitions down among the feve- 
ral layers of mu{cles in the fore-arm, which gives each - ; 
of them a firm hold. © ; i > 

| LXXXI. The ancon2us is a {mall triangular muf- q 
cle, placed on the back part of the elbow. It arifes from. ‘ 
the ridge and from the external condyle of the hume- | 
rus, by a thick, ftrong, and fhort tendon. From this" E 
it becomes flefhy ; and after running about three inch- , 
es obliquely backwards, it is inferted by its oblique 
flefhy fibres into the back part or ridge of the ulna. 
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it is manifeltly defigned for the extenfion of the 
fore-arm, and has only that one fimple action. - 


MUSCLES OF THE RADIUS, CARFUS, AND FINGERS. 


Tue whole fore-arm is covered with a mafs of mul- 
cles of great ftrength, and fo numerous and intricate, 
with a catalogue of names fo difficult, and fo diftract- 
ing, that they fhould be arranged and claffed with 
much care, explaining to the ftudent the reafon and 
value of their names, and the place and effect of each 
clafs, | 

The fore-arm is covered with a fafcia or ftrong ten- 
dinous web, which, like that which covers the tempo- 
ral mufcle, gives both origin and ftrength to the muf- 
cles which lie under it ; which divides the feveral lay- 
ers one from another; and helps them in their ftrong — 
actions, with that kind of fupport which workmen feel 

in binding their arms with thongs. This fafcia is faid 
to proceed from the fall tendon of the biceps mutcle, 
though that were but a flender origin for fo great a 
web of tendon, which not only covers the furface of 
the muicles but enters among their layers. This fafcia 
_really begins in the fhoulder, and has an addition and 
an increafe of ftrength from every point of bone; it 
is affifted by each tendon, becaufe the tendons and 
fafcia are of one nature over all the body, and its con- 
nection with the tendon of the biceps is quite of ano- 
ther kind from that which has been fuppofed. I would 
not allow that the biceps tendon expands into the 
fafcia, but rather that the web receives the biceps 
tendon, which is implanted into it; and for this wile 
- purpole, 
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purpofe, that when the fore-arm is to ftrike, or the 
hand to grafp, the biceps firft moves, and by making 
the fafcia tenfe, prepares the fore-arm for thofe vio- 
lent.actions which are to enfue. ‘Thus, it may be — 
defined a web of thin but {trong tendon, which covers 
all the mufcles of the fore-arm; makes the furface : 
before diffection firm and fmooth; fends down par- 
titions, which are fixed into the ridges of the radius 
and ulna, enabling thofe bones to give a broader origin | 
to the mutcles, eftablifhing a ftrong connection among : 
the feveral layers, and making the diffeGtion always j 
difficult; and never fair nor clean. 

The motions to be performed by the mufeles ahaa 
- lie upon the fore-arm are thefe three; to roll the hand; _ 
to bend the wrift; to bend the iishoe | 

x. The turning of the hand, which is performed by 
rolling the radius on the ulna, is named pronation and — 
fupination. When we turn the palm down, it is faid to 
be prone; when we turn the palm upwards, it is fu- 
pine. This is pronation and fupination. The muf 
cles which perform thefe motions are the PRoNaTORS _ 
and the suPINATORS; and the motion itfelf is beft ex- _ 
emplified in the turning of a key in a lock, or in the © 
guards of fencing, which are formed by a continual 
play of the radius upon the ulna, carrying the “— a 
round in circles. q 

2. The wrift is called the carpus, and therefore thofe _ 
mufcles which ferve for bending or extending the © { j 
wrift are the FLExors and ExTENsSoRs of the carpus. 

3. The bending and extending of the fingers can- 

not be miftaken ; and therefore the flexors and exten- 
fors of the fingers need not be explained. 


Thefe 
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Thefe mufcles are denominated from their ufes chief- 
ly; but if two mufcles perform one motion, they may 
be diftinguifhed by fome accident of their fituation or 
form. And thus, if there be two benders of the fin- 
gers, one above the other, they are named FLEXOR suB- 
LIMIS, and FLEXOR PROFUNDUS, i. e. the deep and the 
fuperticial flexors. Ifthere be two flexors of the carpus, 
one is named FLEXOR RADIALIS CARPI, by its running 
along the radius; the other FLEXOR ULNARIS CARPI, 
from paffing along in the courfe of the ulna. _ And if 
there be two pronators, one may be diftinguithed as 
the PRONATOR TERES, from its round fhape, the other 
as the PRONATOR QUADRATUS, from its {quare form. 
And this, I truft, will ferve as a key to, what is found 
to be a fource of inextricable confufion. 

{t will be eafy to make the origins and infertions of 
_thefe mufcles ftill more fimple than their names ; for 
all the mufcles arife from two points, and have but 
twoutes. This affertion fhall be afterwards qualified, 
with a few exceptions; but at prefent it fhall ftand 
for the rule of our demonftration ; for all the mufcles 
arife from two points, the external and the internal 
condyle. 

‘Lhe-internal condyle is the ices one, and gives 
moft power; more power is required for bending, 
grafping, and turning the hand; therefore all the 
muicles which bend the hand, all the mufcles which 
bend the fingers, and the pronator, or that which turns 
the palm downwards, arife from the internal condyle. 

The-external condyle is fhorter ; it gives lefs power; 
there is little refiftance to the opening of the hand, and 
little power is required in extending the fingers ; and 

I | fo 
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fo all the mufcles which extend the wrift or the fingers, ' 
or roll the hand outwards to turn it fupine, arife from 
the external condyle. . NEES 

So that when we hear a pronator or a flexor named, 
we know that the origin muft be the internal condyle, 
and the infertion is expreffed by the name: thus a 
pronator radii is a turner of the radius, and goes to 
the radius; a flexor carpi goes to the wrift ; a flexor 
digitorum goes to the fingers ; and a flexor pollicis 
goes to the thumb: All the flexors, and all the pro- 
nators, iffue from that point as from a centre. And, © 
again, when a fupinator or an extenfor is named, we 1 
‘know where to look for it ; for they alfo go out from i 
one common point, the external condyle; and the - 
fupinator radii goes to the radius ; the extenfor carpi | 
goes to the wrift;.the extenfor pollicis goes to the ¥ 
thumb ; and the extenfor indicis to the fore-finger. ~ F, 


FLEXORS. | 


The muscies clofing and bending the hand arife — 
from the internal condyle. They are, . | { 
The pRONATOR TERES RADII, turning the radius. ' 
PaLMaRIS LONGUS, . 
FLEXOR CARPI RADIALIS, Ob cadhistnelaraat a 
— ULNARIS - 
DIGITORUM SUBLIMIS, >) bending the” 
— proruNbuS,> fingers and 
si LONGUS POLLICIS, thumb. | 
And, laftly, there is the PRONATOR QUADRATUS, _ 
which is the fingle mufcle out of that {cheme which — 
I have propofed; lying flat upon the interoffeous | 
membrane near the writ, | ie 


/ 


i 
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LXXXII. The pronator TERES RADII is of the 
outermoft layer of mutcles, is fmall and round; named 
pronator from its office of turning the radius, and 
teres from its fhape, or rather to diftinguifh it from 
the pronator quadratus, which is a fhort fquare muf- 
cle which lies deep again, being laid flat upon the. 
naked bones. ) 

The pronator teres arifes chiefly from the internal 
tubercle of the humerus, at its lower and fore part : 
it has a fecond origin from the coronoid procefs of 
the ulna. Thefe form two portions, betwixt which 
paffes the radial nerve. The mufcle thus formed 
is conical; is gradually {maller from above down. 
wards ; is chiefly flefhy, but is alfo a little tendinous, 
both at its origin and at its infertion; and ftretches 
obliquely acrofs the fore-arm, paffing over the other 
mufcles to be inferted in the outer ridge of the radius, 
about the middle of its length. 

Its ufe is to turn the hand downwards, by turning 
the radius; and it will alfo, in ftrong actions, be 
brought to bend the fore-arm on the army; or the re- 
verfe, when the fore-arm is fixed, and we are to raife 
the trunk by holding with the hands. 

LXXXUI. The parmaris Loncus is a long thin 
mufcle, which, although it feems to have another ufe 
in its expanfion into the aponeurofis ; yet is truly, by 
its infertion into the annular ligament of the wrift, a 
flexor of the wrift, and, in fome degree, a pronator of 
the radius. 

It arifes from the internal condyle of the os humeri, 
and is the firft of five mufcles which have one common 
tendon, and which go out, like radii, from one com- 
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bans Ka eG pr efectos b aGd 
_ The palmaris longus arifes from the inner condy : 
ie the os humeri,. and alfo from the intermufeula 
tendon, which joins it with the flexor radialis an 
flexor digitorum fublimis, and from the internal fu 
face of the common fheath. Its flefhy belly is but 
two inches and a half or three inches in length ; 
its long flender tendon defcends along the middle if 
the fore-arm to be inferted into the fore part of the 
annular ligament of the wrift, juft under the root ¢ 
the thumb. This tendon fsems to give rife to t] 
-yery ftrong thick aponeurcfis of the palm of the han 
(under which all the mufcles: of the hand run, an 
which conceals the arch of blood veffels, and proteé 
them), thence. the muicle has its name. LBut it is 
very common miftake to think, that becaufe tendo 
are fixed to. the fheaths, the fheaths are only produ 
tions of the tendons; whereas the fheaths do tru 
arife from bones. The fafcia, which the deltoides is 
thought to form, arifes from the acromion and cl 
vicle ; and the fafeia, which the biceps is thought t@ 
produce, arifes from the condyles of the humerus; 
and that great fheath of tendon: which is made tenfe 
by the muiculus fafcialis of the thigh, does not aril 
from that mufcle, but comes down from the fpine. 
the ilium, ftrengthened by expanfions from the o 
lique mufcles of the abdomen. In the prefent im 
ftance, we have the cleareft proof of fafcia being’ de- 
rived from fome other fource than the tendons; 4 
‘fometimes the palmaris mufcle is awanting, when plat 
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the tendinous expanfion is found, and fome pretend to 
f@y that the expanfion is awanting when the mutcle is 
found. The aponeurofis, which covers the palm, is 
like the palm ittelf, of -a triangular figure; it begins 
from the fmall tendon of the palmaris longus, and 
gradually expands, covering the palm down to the 
fmall ends of the metacarpal bones. Its fibres ex- 
pand in form of rays; and towards the end there are 
etofs bands which hold them together and make 
them ftronger ; but it does not cover the two outer 
metacarpal bones (the metacarpal of the fore-finger 
or of the little finger), or it only covers them with a 
very thin expanfion. | } | 
_ Now this palmar expanfion alfo fends down perpen- 
Bictilae divifions, which take hold on the edges of the 
metacarpal bones: and thus there being a perpendi- 
cular divifion to each edge of each metacarpal Bone, 
there are eight in all, which form canals for the ten- 
dons of the fingers, and for the lumbricales mufcles.’ 
»>LXXXIV. The patmaris Brevis is a thin flat 
cutaneous mufele, which arifes properly from the edge 
of the palmar aponeurofis, near to the ligament of the 
wrift; whence it ftretches acrofs the hand in thin fat- 
ciculi of fibres, which are at laft inferted into the me- 
tacarpal bone, on which the little finger ftands, and 
into the {kin and fat on the edge of the palm. ‘This 
is the PALMARIS CUrANEUs of fome authors, for which 
we can find no ufe except it were that of drawing in 
the fKin of the hand, and perhaps making the palmar 
pee tenfe. 
LXXXV. Theriexor carPi RADIALIS is a long 
dhin mufele arifing from the inner condyle, ftretching 
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along the middle of the fore-arm fomewhat in the 


courfe of the radius, and is one of the five mufclés 


which rife by one common tendon, and which are, — 
for fome length, tied together. Ba 
It arifes tendinous from the inner condyle; the ten-— 
don very fhort and thick. This tendon, at its origin, 
is {plit into many (feven) heads, which are interlaced 
with the heads of the fublimis, profundus, palmaris, 
&c. ; confequently this mufcle not only arifes from the — 


internal condyle, but alfo from the intermufcular par- 


titions (as from that betwixt it and the fublimis) : it 


forms a long tendon, which, becoming at laft very _ 
{mall and round, runs under the annular ligament: it 7 
_ runs ina gutter peculiar to itfelf; but in this canal-it , | 
is moveable, not fixed: it then expands a very little, 
and is inferted into the metacarpal bone of the fore- _ 
finger, alfo touching that which fupports the thumb. 
Its ufe is chiefly to bend the wrift upon the radius. q 
But when we confider its oblique direétion, it will j 
alfo be very evident that it muft have fome effeé& in- 
pronation’; and this, like many of the mufcles of the 
fore-arm, although defigned for a different ee a 
will alfo have fome effect in bending the fore-arm at 


the elbow-joint. 


LAXXVI. The FLExor CARPI ULNARIS Is a | ; 


mufele, much like the former; but as its courfe is 
along the radius or upper edge of the fore-arm, this 
runs along the ulna or lower edge. 

It comes off tendinous from the inner condyle off 


the os humeri, by the common tendon of all the muf _ q 


cles: It has alfo, like the pronator teres, a fecond — 
head (viz. from the Saleen procefs of the ulna), — 
which 


ES 
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which arifes flelhy; and as the radial nerve paffes 
betwixt the heads of the pronator teres, the ulnar 
nerve perforates this muicle betwixt its heads. ‘The 
flexor ulnaris pafies all along the flat fide of the ulna, 
betwixt the edge of the fublimis and the ridge of the 
bone: and here it has a third origin of oblique fibres, 
which come from the edge of the ulna two-thirds of 
its length. Its tendon begins early on its upper part, 
by which it has fomewhat the form of a penniform 
mufcle. It has ftill a fourth origin from the inter- 
mufcular partition, which ftands betwixt it and the 
fublimis flexor ; and is alfo attached to the internal 
furface of the common fafcia of the arm. Its long 
tendon is at laft inferted into the os pififorme at its 
fore part, where it fends off a thin tendinous expan- 
fion to cover and firengthen the annular ligament ; 
and alfo a thin expanfion towards the fide of the little 
finger to cover its mufeles. | 
This is to balance the flexor radialis: ating together, 
they bend the wrift with great ftrength; and when 
this acts alone, it pulls the edge of the hand fidewife. 
LXXXVII. The rLexor piciroruMm suBLiMts, is 
named suBLimis from being the more fuperficial of the 
two mufcles; perFoRatTus, from its tendon being per- 
forated by the tendon of that which lies immediately 
below. It lies betwixt the palmaris longus and flexor 
ulnaris. It is a large flefhy mufcle; and not only its 
tendons, but its belly alfo, is divided into four fafciculi, ° 
correfponding with the fingers which it is to ferve. — 
~. It arifes from the internal condyle, along with the 
other four mufcles ; from the ligament of the elbow 
joint; from the coronoid procefs of the ulna; and 
| from 
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from.the upper part of the radius, at the fharp nage. 
By thefe origins it becomes very flefhy and thick; : 
and a little above the middle of the fore-arm divides § 
into four flefhy portions, each of which ends in a] 
flender tendon. The tendons begin at the middle of F 
the fore-arm or near the divifion; but they continue — 7 
to be joined to each other by flefhy fibres fome way | 
down: and indeed the flefhy fibres ceafe only when © 
it is about to pafs under the annular ligament of the - 
wrift, At this place a cellular ftringy tiffue connects 
the tendons with each other, and with the tendons of 
the profundus; but after they have paffed. under the 
ligament, they expand towards the firigers which they — 
are to ferve. They each begin to be extended and | 
flattened, and to become thinner; they begin to aps | 
pear cleft; they pafs by the edge of the metacarpal | 
bones, and efcape from under the palmar aponeurofis : 
and where it ends, viz. at the root of the fingers, a | 
tendinous fheath or burfa begins, in which ice ten- 4 
dons continue to be inclofed. 7. 
The tendons are fairly fplit juft eipaneé to the idol 
Of the firft phalanx : and it is at this point that the 
tendons of the deeper mufcle pafs ‘through this fplit- 
ting. The flattened tendon parts into two, and its” 
oppofite edges diverge, the back edges meet behind 
the tendons of the profundus, and form a kind of 
fheath for them to pafsin; and then they proceed 
forward along the fecond phalanx, into the fore pd ! 
of which they are implanted. : | 
This mufcle is exceedingly ftrong. Its chief sffice 
jsto bend the fecond joint of the fingers upon t 
fick, and the firft upon the metacarpal bone. | An 
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in proportion to the number of joints that a mufcle 
pailes over, its offices muft be more numerous; for, 
this one not only moves the fingers on the metacarpus, 
but the hand upon the wrift, and even ia fore-arm 
upon the arm. | 

LX XXVIII. The rLexor pIGITORUM PROFUNDUS 
vel PERFORANS, has the fame origin, infertion, and ufe, 
infomuch that the defcription of the laft is applicable 
to this mufcle in almoft every point. This is of a low- 
er ftratum of mufcles; it lies deeper, and under the for- 
mer, whence its name: and by this deeper fituation it 
is excluded from any hold upon the tubercle of the hu- 
merus. 

It arifes fabian the ulna, along its internal furface ; 
from. the whole furface of the interoffeus ligament ; 
and alfo in fome degree from the intermufcular mem- 
brane, which feparates this from the fublimis. | 

This mufcle is {mall, we may fay comprefled, above ; 
but it grows pretty ftrong and flefhy near the middle 
of the arm; it divides above the middle of the arm 
into four portions, corre{ponding with the four fingers; 
and it is about the middle of the arm that the tendons 
begin, and contimue to receive mufcular fibres from 
behind, all down to the ligament of the wrift. At — 
the wrift thefetendons are tied to each other, and to 
the tendons of the fublimis, by loofe tendinous and 
cellular fibres. ‘They diverge from each other, after 
palling under the annular ligament; and going along 
in the hollow of the bones, under the tendons of the 
fublimis, they firft pafs through the bridges formed by 
the palmar aponeurofis, then enter the fheaths of the 

fingers, and finally pafs through the perforations of 
od the 
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the fublimis, a little below the fecond joint of the fins 
gers. At this place the perforating tendons are fmaller ~ 
and rounder for their ealy paflage ; and after paffing ’ 
they again expand and become flat. They alfo above © 
this appear themfelves iplit in the middle, without a 
any evident purpofe; they pafs the fecond phalanx, and i q 
are fixed into the root of the third. And every thing a 
that is {aid of the ufe of the fublimis may be applied 
to this, only that its tendons go to the furtheft joint. ‘¢ 

LXXXIX. Lumeaicanes.—I fhall here defcribe, 
as a natural appendage of the profundus, the LUMBRI- 
cates mufcles, which are four fmall and round muf- 7 
cles, refembling the earth-worm in form and fize; . 
whence they have theirname. They arife in the palm 
of the hand, from the tendons of the profundus, and : 
are therefore under the fublimis, and under the palmar 4 
aponeurofis. They are {mall mufcles, with long and 


very delicate tendons. ‘Their flefhy bellies are about 


the length of the metacarpal bones, and their fmall 4 
tendons ftretch over two joints, to reach the middle — 
of the fecond phalanx. The firft lumbricalis is larger q 
than the fecond, and the two firft larger than the ; 


two laft.. he 


The firft arifes from the fide of the tendon of the — 
fore-fingers, which is next to the radius ; the others 
arife in the forks of the tendons; and though they 1 
rife more from that tendon which is next the ulna, © 
yet they have attachments to both. Their tendons’ 
begin below the firft joint of each finger ; they run 
very flender along the firft phalanx, and they gradual- _ 
ly wind around the bone; fo that though the mufcles 
are in the palm of the hand, the teadotis « are e implants 
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ed in the back parts of the fingers; and their final 
connection is not with the bending tendons of the 
fublimis and profundus, but with tendons of the ex. 
tenfor digitorum, and with the tendons of the exters 
nal interoffei mufcles, with which they are united by 
tendinous threads. | HOG 

- Hence their ufe is very evident: they bend the 
firft joint, and extend the fecond ; they perform al. 
ternately either office: when the extenfors act, they 
affift them by extending the fecond phalanx or joint : 
when the flexors a@t, and keep the firft and fecond 
joint bended, the extending effe@ of thefe {maller 
mufcles is prevented, and all their contraction muft 
be directed fo as to affect the firt joint only, which 
they then bend. . | % 

They are chiefly ufeful in performing the quick 
fhort motions, and fo they are named by Cowper the 
mutculi fidicinales, as chiefly ufeful in playing upon 
mufical inftruments. 

XC. The Flexor Lonevs potticisis placed by the 
fide of the fublimis or perforatus, and lies under the 
extenfor, or rather extenfores carpi. Itruns along the 
inner fide of the radius, whence chiefly it arifes, 

Its origin is from all the internal face of the radins 
downwards; from the place where the biceps is in= 
ferted, and from the interofleous ligament, all the 
length down to the origin of the pronator quadratus : 
nor does it even ftop here; for the tendon continues 
to receive flefhy flips all the way down to the entry, 
under the ligament of the wrift. It has often alfo 
another head, which arifes from the condyle of the 
humerus and the fore part of the ulna 3 Which head 
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is tendinous, and joins near the top of that origin , 
which comes from the radius. | 4 :. 
It becomes tendinous very high, 1. e shied the : 
middle of the arm; and its {mall tendon paffes under — 
the annular ligament, glides in_ the hollow of the os ; ; 
metacarpi pollicis, and feparates the thort flexor into 4 
two heads; pafles betwixt the two fefamoid: bones in } 
the firft joint of the thumb, and running in the tendi- 7 
nous fheath, it, reaches at laft the end: of the fartheft i 
bone; to be inferted into the very point of it. 
There is fometimes fent off from the lower part of 4 
the mufcle a fmallflethy flip, which joins its tendon toe 
the indicator tendon of the fublimis. - 
+ Its ufes, we conjecture, are exactly as of thofe of ‘the 
other flexors, to bend the laft phalanx on the firft, the 
firft on the metacarpal bones, and. occafionally the” 
wrift upon the radius and ulna. af 
_ XCI. The pRONATOR quapDRATuS, fo snandd from 
its fhape and form, is one of the moft fimple in its: ace 
tion, fince it ferves but one direct purpofe, viz. turn 4 
ing the radius upon the ulna. : 
_ It lies flat upon the interofleous igament, upon ti e 
fore part of the arm, about two inches above the wriit 5 
jtis nearly {quare, and is about three inches in length 
and breadth. Its fibres go obliquely acrofs, betwixt 
the radius and ulna. It arifes from the edge of the 
ulna, adheres to the interofleous ligament, and goes” 
to be implanted into the edge of the radius. It turns 
‘the radius upon the ulna; and’ this mufcle, and in. fome 
degree alfo the flexor pollicis, are the only mufcles- 
which do not come sali under that arrangement by 
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which I have endeavoured to explain the mufcles of 
the fore-arm. 


EXTENSORS. 


The mufcles which lie upon the outer fide of the 
fore-arm, the fupinators and the extenfors of the fin- 
gers and wrift, all arife from one point, the external 
condyle of the humerus, and are all delivered in this 
ee | | 
The EXTENSOR CARPI RADIALIS LONGIOR, 
The EXTENSOR CARPI RADIALIS BREVIOR, 
The EXTENSOR CARPI ULNARIS, 

The suPINATOR LoNGUs,—turns the palm upwards. 

: The EXTENSOR COMMUNIS DIGITORUM,—extends all 
the fingers, and unfolds the hand. 

The EXTENSOR PRIMI INTERNODII POL- } 


allextend 
the writte 


ELLIS. extend 
The EXTENSOR SECUNDI INTERNODI! | the feveral 
~ POLLIcIS, joints of the 
The EXTENSOR TERTII INTERNODII | thumb. 

POLLICIS, J 


The EXTENSOR PRIMI DIGITI, vel INDICATOR,—cx» 

tends the fore-finger. 

The EXTENSOR MINIMI DIGITI, vel AURICULARIS,— 
extends the little finger. 


All thefe mufcles arife from one point, the external 
condyle. They all roll the radius outwards, or extend 
the wrift, or extend the fingers. As the mufcles which 
bend need more fibres and greater ftrength, they 
arife from the internal condyle, which. is the larger ; 
they lie in a deep hollow, for the bones of the fore- 
arm bend to conceal them, and they form a very thick 

Lia  fefhy 
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flefhy cufhion ; but the extenfors requiring lefs power, _ 


arife from the fhorter procefs of the outer condyle, 
are on the convex fide of the arm, and are thin, ha- 


ving few fibres: for though there is a large mafs of 
flefh on the inner fide of the arm, forming two big 
flexors, there is only a thin layer on the outer fide of © 


the arm, forming one flat and weak extenfor. 


XCII. Surinator rapir toncus. This mufcle oq 
forms the very edge of the fore-arm: It arifes by 
many fhort tendinous fibres from the ridge of the hu- | 
merus, above the external condyle, which origin is 
fully two inches in length above thecondyle. It alfo 
arifes from the inter-mufcular membrane ; and, as it | 
ftands on the very edge of the fore-arm, it runs be- 
twixt the flexor and extenfor radialis. It becomes : 
thicker as it paffes the elbow-joint, and there gives a y 
very peculiar form tothe arm: It then becomes {fmal- a 
ler, and forms a flat tendon, which is quite naked of | 
flefh from the middle of the radius, or a little below, + 
down to the wrift. This tendon becomes gradually _ 
-{maller till it reaches the wrift, where, expanding a 
little, it is inferted into the radius, juft in the tuber of . 


its lower head. 


Its ufe is perhaps chiefly as a fupinator, but it is HM 
placed juft upon the edge of the arm: it ftands as a q 


fort of intermedium betwixt the two fets of mufcles ; 


it is fixed indeed rather upon the internal furface of : i 
the radius; but yet when the fupination is complete, _ 
when the hand is rolled very much outward, it will — 


become a pronator. 


It is all at once fupinator alles salads all for a , 


moft evident reafon, a flexor alfo of the fore-arm; fince 
y db its 
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its origin is at leaft two inches up the humerus, above 
the joint of the elbow. 

XCIII. The exrensor CARPI RADIALIS LONGIOR 
has the additional name of longior or primus, to diftin- 
guifh it from the next. It is almoft entirely covered 
with the laft mutfcle, the fupinator. 

It arifes from the ridge of the humerus above the 
external condyle, and juft under the origin of the fu- 
pinator ; it defcends all along the back of the radius ; 
and after having become a thick flefhy belly, it dege- 
nerates a little lower than the middle of the radius 
into a thin flat tendon, which becomes flender and 
{mall as it defcends ; and turning a little more towards 
the back of the radius, it then paffes over the writft, 
and goes along with the tendon of the extenfor brevior, 
under the annular ligament, pafling in a groove of the 
radius ; at laft it is inferted into the root of the me- 
tacarpal bone of the fore-finger, in that — next the 
thumb. 

It is chiefly an extenfor of the wrift: in pronation, it 
pulls the wrift directly backwards; in fupination, it 
moves the hand fidewife. It is alfo a pronator when 
the hand is turned back to the greateft degree; and 
from its origin, high upon the fhouldersbone, it is al- 
_foa flexor of the fore-arm. : 

ACIV. EXTENSOR CARPI RADIALIS BREVIOR. This 
muicle is almoft the fame in defcription, name, and 
ufe, with the former. It arifes from the external con- 
dyle; and here a common tendon for many mutcles is 
formed, juft as in the internal condyle; for from this 
point arife the extenfor brevis, extenfor digitorum, 
extenfor minimi digiti, extenfor carpi ulnaris. 

The 
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The extenfor carpi radialis brevior arifes from the — 


outer condyle of the humerus, by the common ten- 
don ; it alfo arifes from the aponeurofis, which lies be- 


twixt the extenfor digitorum and this; it grows a 


pretty large flefhy belly, and begins like the laft to 
be tendinous below the middle of the radius ; fo that 
this mufcle continues flefhy lower than the laft one. 
Its tendon is alfo much larger and thicker; it runs 
under the annular ligament, in the fame channel with 
the extenfor longior ; it expands a little before its in- 
{ertion, which is into the fore part of the metacarpal 
bone-of the middle finger, a little towards that edge, 


which is next to the radius: Some little fibres pafs 


from this tendon to the metacarpal bone of the fore- 
finger. | 


All that was faid concerning the extenfor longus : 
may be faid of this ; for all the three laft mufcles liefo 
ambiguoufly on the edge of the arm, that though they q 
are regularly fupinators and extenfors, they become _ 
pronators and flexorsin certain pofitions of the hand. 

~XCV. ExTEnsor CARPI ULNARIS.—By the name 
merely of this mufcle we know its extent and courfe, ‘ 


its origin, infertion, and ufe. : 


It is one of-the mufcles which belong to the com- : 
mon tendon, arifing from the external tubercle of the | 
os humeri: It lies along the ulnar edge of the arm; it 
arifes alfo from the intermufcular membrane, which | 
feparates this from the extenfor digitorum and the i 
extenfor digiti minimi; and chiefly it is attached to 7. 
the internal furface of the common fheath. It arifes 
alfo from the face and edge of the ulna the whole way 
down ; its tendon begins in the middle of its length, _ 


: and 
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and is accompanied all down to the wrift with fea- 
ther-like flefhy fibres... _ 

_ It is fixed into the outfide of the lower head of the 

metacarpal bone of the little-finger. 

. Its ufe is to extend the carpus. And it may i now 
obferved, that when the two extenfors of the wrift, the 
radialis and ulnatis, act, the hand is bent directly back- 
wards ; that when the flexor radialis and extenfor ra- 
dialis a& together, they bend the thumb towards the 
radius ; and that-when the flexor ulnaris and extenfor 
. ulnaris act, they bend the little-finger towards the ul- 
na, as in cutting with the edge of the hand: thus a 
circle may be defcribed by acting with thofe in fuc- 
ceffion. | 

XCVI. Exrensor DIGITORUM COMMUNIS. sThis 
saufcle correfponds with the fublimis and profundus, 
and antagonifes them, and refembles them in fhape as 
in ufe. It covers the middle of the fore-arm at its 
back, and lies betwixt the extenfor radialis fecundus 
and the extenfor minimi digiti. 

Its origin is chiefly from the outer condyle, by a ten- 
don common to it, with the extenfor. carpi brevior, 
and alfo from the intermufcular membrane, which fe- 
_ parates it on one fide from the extenfor minimi digiti, 
and on the other from the extenfor carpi brevis, and 
alfo from the back part of the common fheath. It 
grows very fiefhy and thick as it defcends, and about 
the middle of the fore-arm it divides itfelf into three 
- flips of very equal fize. But though the tendons be- 
gin fo high, they continue, like thofe of the flexors, to 
receive flefhy penniform fibres all down, almoft tothe 

annular 
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annular ligament. Thefe tendons are tied together 


by a loofe web of fibres ; and being gathered together, — 


they pafs under the ligament in one common and ap- 
propriated channel. Having paffed this ligament, they 


Dae lie 


Tike A Seale ie 


diverge, and grow flat and large; and they all have © 


the appearance of being fplit by a perpendicular line. — 


They are quite different from the flexor tendons in 
this, that they are all tied to each other by crofs bands; 


for a little above the knuckles, or firft joint of the fin- 
gers, all the tendons are joined on the back of the ~ 


hand by flips from the little-finger to the ring, from the 
ring to the mid-finger, and from that to the fore-finger. 
So that it feems to be one ligament running quite 
acrofs the back of the hand. It would be foolith to 
defcribe them more minutely; for the crofs bands 
change their places, and vary in every fubjedt, and 
in fome they are not found. 


After this the tendons pafs over the heads of the _ 
metacarpal bones, along the firft phalanx of the fingers; 
and being there joined by the tendons of the interof- 4 
fei and lumbricales, they altogether form a ftrong ten- , 
dinous fheath, which furrounds the back of the fin- cf 


Gers. 
Now, it is to be remembered, that this mufcle ferves 


only for the fore, middle, and ring fingers: That if it ‘ 
moves the little finger, it isonly by a {mall flip of ten- _ 


~@inous fibres, which it often gives off at the general 


divergence, but fometimes not ; fometimes it gives one : 
flip, fometimes two, often none at all. And fo the lit- 4 
tle-finger has its proper extenfor quite diftin@ from 


this. 


Rea SESS 
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- The ufe of this mufcle is to extend all the fingers ; 
and when they are fixed, it will affift the extenfors of 
the wrift, as in ftriking backwards with the knuckles. 
And fince there is but one extenfor mufcle, the crofs 
tendons are a provifion again{t the bad confequences 
of any fingle tendon being cut acrofs. 

XCVII. The exrensor MINIMI DIGITI, named alfo 
AURICULARIS from its turning up the little finger, as in 
picking the ear, fhould really be defcribed with the 
laft mufcle. If we fee the origin, courfe, and ufe of 
this mufcle exa¢tly the fame with the common exten- — 
for, why fhould we not reckon it as a flip of the com- 
mon extenfor, appropriated to the little finger ? 

Its origin is from the outer condyle, along with the | 
other tendons. It alfo adheres fo clofely both to the 
tendinous partitions, and to the internal furface of the 
common fafcia, that it is not eafily ieparated in diffec- 
tion. It begins fmall, with a conical kind of head ; 
it gradually increafes in fize; it is pretty thick near 
the wrift ; it adheres all along to the common exten- 
fors of the fingers ; it begins to be tendinous about an 
inch above the head of the ulna; it continues to re- 
ceive flefhy fibres down to the annular ligament ; and 
it paffes under the annular ligament in a channel pe- 
culiar to itfelf, which is indeed the beft reafon for ma- 
king this a diftiné mutcle. 

This channel has a very oblique direction; and the 
tendon, like all the others, expands greatly in efcaping 
from the ligament of the wrift. It is connected with 
the other tendons in the manner I have. defcribed. 
Clofe to the wrift, it is connected with the tendon of the 
ring-finger, by a flip which comes from it; and at the 

Vo. i. Mm knuckle, 
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knuckle, and below it, it is again connected with the 
tendons both of the ring-tinger and of all the others 
by the crofs bands or expantions. | 

Whatever has been faid of the ufe of the laft mufole 
is to be underftood of this; as its extending its proper 
finger, affifting the others by its communicating band, 
and in its extending the wrift. when the fift is clenched. 
Its infertion isinto the back of the fecond joint of the 
little-finger, along with the interoffzi and lumbricales. 
Its tendon has alfo a {mall flit; for the head of the © 
proper extenfor of the little- finger, and the heads of the 
common extenfors of the others, are inferted into the : 
top of the fecond phalanx, juft under the firft joint. 7 
They fend off at the fides tendinous flips, which, paf- 
fing along-the edges of the bones, do, in conjun@ion. 
with the tendons of the interoffei and lumbricales, 
form a fplit tendon, which meets by two curves at the — 
foot of the laft bone of the fingers to move ee lat 
joint. 4 | 
XCVIIL. The extensor PRIMUS POLLICIS, is the 4 
fhorteft of the three extenfors of the thumb. It is 
named by Albinus and others appucToR LONGUS 
but fince every muicle that extends the thumb muft” | 
pull it away from the hand, every one of them might . 
be with equal propriety named abductors. ® 

The extenfor primus lies juft on the fore edge of 
the radius, croffing it obliquely. : 

It arifes about the middle of the fore-arm, from | the 
edge of the ulna, which gives rife to the interofleous 
membrane itfelf, and alfo from the convex furface of : 
the radius, : “y | 


4 
| enti 
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The flefhy belly commonly divides itfelfinto two or 
three, {ometimes four, flefhy flips, with diftinG tendons; 
which croffing the radius obliquely, flip under the ex- 
ternal ligament of the carpus, and are implanted into 
the root of the firfi metacarpal bone, or rather of the 
Hrft phalanx of the thumb, towards the radial edge ; fo 
that its chief ufe is to extend the thumb, and to in- 
cline it a little outwards towards the radius. It muft 
alfo, like the extenfors of the fingers, be an extenfor 
ofthe wrift: and it evidently muff, from its oblique 
direCtion, aflift in fupination. | 

ACIX. The exTENSoR SECUNDUS POLLICIS Is longer 
than the firft. It is named by Douglas the extenfor 
fecundi internodii pollicis; by Albinus the extenfor 
minor pollicis. 

This muicle lies clofe by the former. It arifes juft 
below it, from the fame edge of the radius, and from 
the fame furface of the interofleous membrane ; it runs 
along with it in the fame bending courte ; and, in 
fhort, it refembles it fo much, that Winflow has reck« 
oned it as part of the fame mutcle. . 

Its origin is from the edge of the ulna, the interof- 

feous hgament, and the radius. Its {mall round ten._ 
don paffes fometimes in a peculiar channel, fometimes 
with the extenfor primus. It goes over the metacat- 
pal bone of the thumb ; it expands upon the bone of 
the firft phalanx ; and it is inferted juft under the fe- 
cond joint. 

It extends the fecond bone of the thumb upon the 
firft; it extends the firft bone alfo; and it extends the 
wrift, and, by its oblique direCtion, contributes to fue 
* pination. 

Mm. C. x. 


\ 
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C. Extensor Tertius potiicis.—This which — ‘ 
bends the third joint is called in common the exten- : 
for longus pollicis: And here is a third muicle, 
which, in form, and place, and function, correfponds 
with the two former ones. . 

Its origin is from the ridge of the Sale aed im 
the upper face of the interoffeous membrane : and it 
is a longer mufcle than the others ; for it begins high, 
near the top of the ulna, and continues the whole way 
down that bone, and is very flefhy and. thick. -It is 
penniform all the way down to the ligament of the 
wrift; and its fmall tendon pafles the: ligament in a 
peculiar ring. ‘This tendon appears fplit, like thofe of 

the fingers; it goes along the ulnar fide of the firft 
bone of the thumb, reaches the fecond, and is im- 
planted there by a {mall flip of tenden ; and being ex- 
panded, it ftill goes forward, to be inferted once more 
into the third bone of the thumb at its root. | 

Its ufe is evident after defcribing the others; for 
we have only to add another joint for motion. It 
moves the laft joint of the thumb, then the tecond, 
then its metacarpal bone upon-the carpus ; and if that 
be held firm, it will extend the carpus; and it will, 
in its turn, contribute to fupination, though in a lels 
degree than the others. - 

CI. Inpicaror.-~The eExTENSOR INDICIs PROPRIUS 
has very nearly the fame origin, and exa@ly the fame 
courfe with the laff, and lies by the fide of it. 

Its origin is from the ulna, by the fide of the exten- & 
for longus pollicis. It has allo fome little attachments , 
to ~ interoficous membrane. It, like the otha & 
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feathered with fibres in an oblique direction down to 

the ligament of the wrift. 

~ This mufcle lies under the extenfor communis digi- 

torum; its tendon paffes along with the common ten- 
don, through the annular ligament; and near the top 
of the metacarpal bone, or about the place of the com- 
mon junctions of all thefe tendons, this one joins with 
the indicator tendon of the common extenfor. 

Its ufe is to extend all the three joints of the fore- 
finger, aflifting the common extenfor to point with 
that finger, to at independently of the common ex- 
tenfor, and to help to extend the wrift when as 
fingers are clofed. : 

CII. The suprnaror Brevis is an internal mufcle; 
which forms, with the mufcles of the thumb, of the 
fore-finger, and mid-finger, a kind of fecond layer$ 
and this one lies concealed, much as the pronator 
quadratus does, on the inner fide of the fore-arm. It 
is a fhort muicle, nh very thick ‘and a: and of 
great power. » " ) S 

At arifes from the outer tubercle of the os wena? 
and from the edge of the ulna, and from the interofi - 
feous ligament : it is then lapped over the radius, and 
is inferted into its ridge; fo that ‘this {upinator brevis 
is very directly oppofed to the pronator teres, the in: 
fertion of the two mufcles almoft meeting on the edge 
of the radius. It is almoft cireumfcribed to one ufe, 
that of performing the rotation of the.radius outwards; 

but perhaps it may alfo have fome little effect in ex- 
' fending the ulna and in affifting the anconeus. 
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“MUSCLES SEATED ON, THE HAND. 


Brsiprs thofe mufcles which bend and extend the 
fingers, there are other fmaller ones feated on the 
hand itfelf, which are chiefly for affifting the former, 
and for quicker motions; but moft efpecially for the 
lateral motions of the thumb and little-finger ; and 
which are therefore named ADDUCTORS, ABDUCTORS, 
and FLEexors, of the little-finger and thumb. 

That they are chiefly ufeful in affifting and 
ftrengthening the larger mufcles, is evident from this, 
that much power being required for flexion, we find 
many of thefe fmaller mufcles added in the palm of 
the hand; but as there is little power of extenfion 
needed, little more than what will merely balance the 
power of the flexors, there are no {mall mufcles on the 
back of the hand, the interoffeei externi excepted, 
which are chiefly ufeful in {preading the fingers. 

The fhort mufcles in the palm of the hand are for 
bending the thumb, the fore-finger, and the little- 
finger : and the little-finger and the thumb have each 
of them three diftin@ mufeles ; one to pull the thumb 
away from the hand, one to bend it, and one to pull it 
towards the hand, oppofing it to the reft of the fingers, 
and {@ of the little-finger, which has alfo three mut. 
cles. 

ARRANGEMENT OF THESE MUSCLES. 


zy. Lumpricaes, which bend all the fingers. 


(ABDUCTOR POLLICIS, } bending the thumb and — 


FLEXOR AND OPPONENS carrying itaway fromthe 
wa POLLICIS, 
| ADDUCTOR POLLICIS, | the palm of the hand. 


other fingers, or towards 


3. ABDUGTOR 
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3 ; guicron iprers we carries the fore-finger 
’Stowards the thumb. 


“ABDUCTOR, MINIMI DIGI-] which bend the little 
TE | finger, and carry it 

ADDUCTOR MINIMI DIGITI, | like the thumb out- 

FLEXOR MINIMI DIGITI, ; wards or inwards. 


4. 


ie oe fain | tmixt the metacarpal bones, and 
>! affifting the lumbricales in bend-— 


} ing the fingers. 


| 
: 
| 
L 
( ) which are {mall mufcles, lying be- 
[ 
5+ 4 
| 
l 


Autthe mufcles of the thumb are feated on the in- 
. fide, to form the great ball of the thumb ; and it is not 
eafy at firft to conceive how muicles, having fo much 
the fame place, fhould perform fuch oppofite motions 5 
yet it is eafily explained by the flight variation of 
their places; for the anpucror arifes from the annu- 
lar ligament near the radius, and goes towards the 
back of the thumb. ‘The rLiExor arifes deeper from 
bones of the carpus, and from the infide of the liga- 
ment, and goes to the infide of the thumb. The 
AppucTor arifes from the metacarpal of the mid- 

finger, and goes to the inner edge of the thumb. 
CIIIl. The aspuctTor PoLuicis is covered only by 
the common integuments. It begins a little tendi- 
nous from the outfide of the annular ligament, juft 
under the thumb, and by fome little fibres from the 
os {caphoides; and from the tendon of the long ab- 
ductor or extenfor primus, it bends gradually round 
the thumb, and is at laft inferted in the back of the. 
firft joint, juft above the head of the metacarpal bone. 
, But 
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out it does not ftop here; for this flat tendon is now 
expanded into the form of a fafcia, which, furround- 
ing the firft bone of the thumb, goes forward upon 
its back part, quite to the end, along with the com- 


mon tendon of the extenfor. This mufcle, like the | 


others, is covered by a thin expanfion from the ten- 
don of the palmaris, as well as by the common inte- 
guments. 

Its only ufe is to pull the thumb from the fingers, 
and to extend the fecond bone upon the firft. 

Albinus defcribes a fecond mufcle of the fame 
name, having the fame courfe, origin, infertion, and 
ufe: It alfo arifes from the outer fide of the ligament 
of the wrift, and is fixed into the fide of the thumb, 
and lies upon the infide of the former mufcle. 

Thefe two are inferted into the firft bone of the 


thumb ; but the next is inferted into the mete ey. | 


bone. 

CIV. The opponens Potticis, is often called the 
metacarpal of the thumb. It is placed on the infide, 
and implanted into the fide of the thumb: Its office 
is to draw the thumb acrofs the other fingers, as in 
clenching the fift; and from its thus oppoling the 
fingers, it has its name of opponens. 

It lies immediately under the laft deferibed muicle, 
and is like it in all but its infertion. 


It arifes from the os {caphoides, and from the liga- 


ment of the wrift. It is inferted into.the edge and 
fore part of the metacarpal bone of the thumb: and 
its ufe is to turn the metacarpal bone upon its axis, 
and to oppofe the fingers ; or, in other words, to bend 
the thumb: for Ican make no diftin@ion. There- 

fore 
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fore this mufcle and the next, which lies clofe upon 
it, may be fairly confidered as but two different heads 
of one thick fhort muicle. oe 
CV. The Flexor BREVIS POLLICIS is a two-headed 
_ tnutcle, placed quite on the infide of the thumb, be- 
twixt the fore-finger and the thumb, and extends ob- 
liquely acrofs the two firft metacarpal bones. It is 
divided into two heads by the long flexor of the 
thumb. | 

The edge of this mufcle lies in clofe conta& with 
the edge of the laft, or opponens; and indeed they ~ 
may fairly be confidered as one large muticle furround~ 
ing the bafis of the thumb. 
- One head arifes from the os trapezium or bafe of 
the thumb, and from the ligament of the wrift. The 
other head comes from the os magnum, from many 
of the other bones of the carpus, and from the liga- 
ments which unite them. 

The firft head is the fmaller one; it terminates by 
a pretty confiderable tendon in the firft fefamoid bone. 
The fecond head runs the fame courfe: it is implant- 
ed chiefly in the fecond fefamoid bone, and alfo into 
the edge of the firft bone of the thumb clofe by it. 
The fecond head is exceedingly mufcular and ftrong: 
the heads are completely feparated from each other by 
the tendon of the flexor longus pafling betwixt them. 

The office of this muicle is to bend the firft joint 
upon the fecond, and the metacarpal bone upon the 
carpus: and indeed the office of this, and of the op- 
ponens, is the fame. It is in the tendons of this 
double-headed mufcle that the fefamoid bones are 
found. | 
eVox. I. Nn CVI. The 
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CVI. The appucror pouticis arifes from the me- 
tacarpal bone of the middle-finger, where it has a flat 
extended bafe. It goes from this diretly acrofs the 
metacarpal bone of the fore-finger to meet the thumb. 
It is of a triangular fhape, and flat: Its bafe is at the 
metacarpal bone ; its apex is at the thumb: It is in- 
ferted into the lower part or root of the firft phalanx: 
Its edge ranges with the edge of the flexor brevis : 
It concurs with it in office ; and its more peculiar ule 
is to draw the thumb towards the fore-finger, as in 
pinching. | 

Thus do thefe mufcles, covering the root of the 
thumb, form that large and convex ball of flefh which 
ads fo ftrongly in almoft every thing we do with the 
hand. . The ball of the thumb is fairly furrounded : it 
is almoft one mafs, having one office: but as the del- 
toides will, in fome circumftances, pull the arm down- 
wards, fome portions of this flefhy mafs pull the 
thumb outwards obliquely; fome direGly inwards: 


but the great mafs of mufcle bends the thumb, and | 


oppofes it to the hand; and as this one mutcle is to 


oppofe the whole hand, the ball of flefh is very power- © 


ful and thick. 
The fhort mufcles of the little-finger furround its 
root, juft as thofe of the thumb furround its ball. 
CVII. The appucToR MINIM? pDiciTtr is athin flethy 


mufcle, which forms’ the cufhion on the lower edge a 
of the hand, jut under the little-finger. It is an ex- 


ternal mufcle: It arifes from the os pififorme, and 


from the outer end of the annular ligament. It is | 


inferted laterally into the firft bone of the little-finger ; 


but | 


. 
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but a production of it ftill goes forward to the fecond 
bone of the little-finger. 

Its ufe is to fpread the little-finger fidewife, and 
perhaps to aflift the flexors. 

CVIIl. The rLexor PARVUS MINIMI DIGITI is a 
{mall thin mutcle which rifes by the fide of the laft, 
and runsthe fame courfe, with nearly the fame infertion. 

Its origin is from the ligament of the wrift, and in 
part from the crooked proceis of the cuneiform bone. 
Its ufe is to bend the httle-finger. And indeed the 
office and place of both is fo much the fame, that I 
have marked the laft as a flexor; and the little diffe- 
rence there is, is only that this performs a more direct 
flexion. 

CIX. The appuctTor MINIMI DIGITI is fometimes 
called the metacarpal of the little-finger. It lies im- 
mediately under the former mutcle. Its origin is 
from the hook of the cuneiform bone and the adjoin- 
ing part of the carpal ligament. | 

It is inferted into the outfide of the metacarpal bone, 
which it reaches by turning roundit. Its ufe is to put 
the little-finger antagoniit to the others: it is to this 
finger what the opponens is to the thumb. It alfo, by 
thus bending one bone of the metacarpus, affeés the 
whole, increafes the hollow and external convexity of 
the carpus, and forms what is called Diogenes’s cup. 

CX. The agpuctTor 1Npic1s is a flat mulfcle of con- 
fiderable breadth, lying behind the adduétor pollicis, 
and exactly refembling it, being like the fecond layer. 
It arifes from the os trapezium, and from the firft 
bone of the thumb; and it is inferted into the back 
part of the firft bone of the finger, and pulls the fore- 
finger towards the thumb. ; 
Nn2 37 ae 
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The interoffei are fituated betwixt the metacarpal _ 
bones. They are {mall, round, and neat, fomething — 
like the lumbricales in fhape and fize. ‘Three are 
found in the palm, which bend the fingers, and draw 4 
their edges a little towards the thumb; four are found — 
on the back of the hand, for extending the fingers. 

CXI. The rntERossel INTERN arife from betwixt © 
the metacarpal bones. They are alfo attached to the ¢ 
fides of thefe bones. They fend their tendons twifting ; 
round the fides to the backs of thefe bones; and i 
they are inferted along with the tendons of the lum-— : 
bricales and extenfors into the back of the finger. ‘ 
They are thus flexors of the firft joint, and extenfors” i 
of the fecond joint, as the lumbricales are. i 

CXII. The 1nrerossel EXTERNI are four in num- — 
ber. They arife, like the internt, from the metacarpal , 
bones and their interltices, and from the ligaments of 
the carpal bones.. They are peculiar i in having each : 
two. heads, tneteions named interoflei bicipites. They 4 


them; that is, extending all the joints of the fingers. i 
ee have eee to deicribe the origin and a 


aun aaa ——- eel their sities: and gi- — 
ving particular names to each, as prior indicis for the Ms 
firft external: all which I forbear mentioning, becaufe : 
they muit be more liable to perplex than likely tom 
affift the ftudent: if we but remember their common — 


place and office, itis enough. The tendons of the — 


hone muicles bend round the finger, along with the ; 
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ly the tendons of the long flexors, of the lumbricales, 
of the interoffei interni, of the extenfors, and of the 
interoflel externi, meet upon the backs of the fingers; 
which are by them covered with a very {trong web of 
tendinous fibres. hippie 


— 


CHAP. IV, 
MUSCLES OF RESPIRATION ; OR, OF THE RIBS. 


Tus whole back is clothed with {trong mufcles ; and 
all its holes, irregularities, and fpines, are crofled with 
many fmaller ones. Thefe mufcles are related either 
to the arm, to the ribs, or to the {pine, i. e. the verte- 
bree, whofe motions they perform ; and from this we 
obtain an arrangement not inconfiftent with the regu- 
lar order of their office, and yet correfponding with 
the beft order of diffection. 

The firft or uppermoft layer of mufcles, viz. the tra- 
pezius, the mufculus patientiz, the rhomboides, the la- 
tiffimus dorfi, belong to the arm. The ferrated muf- 
cles, which lie next under thefe, are the mufcles of 
tefpiration, and belong to the ribs: while the fplenius 
and complexus, the muicles of the neck, the longiffi- 
mus dorfi, facro lumbalis, andthe quadratus lumborum, 


which 
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which are mufcles of the back, and the innumerable 
{maller mufcles which le betwixt the vertebre, belong 
entirely to the {pine. | 
Refpiration is indeed performed chiefly by the muf- 
cles of the belly, that is, in ordinary and eafly breath-_ 
ing. In high breathing, the difficulty is relieved by 
the co-operation of almoft all the muicles of the trunk; _ 
of which there is fcarcely one that may not aflift in| 
fome flight degree. But yet the mufcles of the abdo- _ 
men have many other offices. And the mufcies of © 
the {pine, and of the fcapula, again, belong properly 
to the arm and trunk; and therefore I call thofe the 
mufcles of refpiration by which the ribs are moved in 
breathing, and which have no direct relation to almoft _ 
any other motion but merely that of the ribs, | 
The muicles which are appr opriated to the ribs, per-" 
forming no other motion, are, i 
(which comes from the : 
I, The srrratus posricus | neck, and lies flethy 
SUPERIOR, ‘ever the ribs, to pullg j 
| them upwards. ‘ 
(which comes from the : 
‘lumbar vertebra, and. 7 
2. The sERRATUS INFERIOR ! ie 
Rociveuy: } lies flat on the lower : 
: part of the back, to pull | 
lthe ribs downwards, 
f which are twelve flat maf ‘ 
> | cles,arifing from the tranf i 
9, The LEVATORES CQsTa- | verle proces of each ver- 4 
RUM, 1 tebra, and going down to 
| the rib below, they raile 
i the ribs. ‘ 
| Ae 1. The. 
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| ( which lie betwixt the 
4. The inrEercostat Mus-|! ribs, and fill up all the 
CLES, : {pace betwixt rib and rib; 

| (they alfo raife the ribs. 

And there may be added to thefe, that mufcle 
which, lying under the fternum and within the tho- 
rax, is called triangularis fterni, and pulls the rib$ 
downwards. | 
CXIIE, The serratus surerror Posticus lies flat 
upon the fide of the neck, under the trapezius and 
rhomboides, and over the fplenius and complexus 
mufcles. It arifes by a flat and fhining tendon from 
the {pines of the three lower vertebra of the neck and 
the two uppermoft of the back. It goes obliquely 
downwards under the upper corner of the {capula, and. 
is inferted into the fecond, third, and fourth ribs, by 
three neat flefhy tongues. 

The ligamentum nuche is chiefly formed by the 
meeting of the trapezii mufcles; and the flat tendons 
of thefe upper ferrated mutcles help to form it. | 

They are purely levators of the ribs: their effect 
upon the vertebra, ifthey have any, mutft be very flight. 

CXIV. The serratus INFERIOR POSTIGUS isa very 
broad, thin, mutfcle, fituated at the lower part of the 
back, under the latiffimus dorfi, but above the longif- 
fimus dorfi muicle. | 
- {t arifes in common with the latiffimus dorfi, from 
the {pines of the two or three lower vertebre of the 
back, and the three or four uppermoft vertebrz of 
the loins. Their origin, like that of the latiffimus, is 
by a thin tendinous expanfion : it foon becomes flefhy, 
and, dividing into three, fometimes four, flefhy ftraps 

or 
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er tongues, each of them is inferted feparately into 
the ninth, tenth, eleventh, and twelfth lower ribs, near 
their cartilages. So that this mufcle, fpreading fo 
wide out from the centre of motion, has vait power; ’ 
for it has the whole length of the rib as a lever. ; 

Its office is to pull the ribs downwards. and back. i 
wards; the effect of which muft be to compreis the 
_cheft, and in certain circumftances to turn the fpine. © 

CXV. The LEVATORES COSTARUM are twelve mae 
cles on each fide, for the direct purpofe of lifting the 
ribs; they.lie above or upon the ribs, at their angles, — 
and are thence named by fome suPRA COSTALES. ~ i 

They are almoft a portion of the external intercof- 
tal mufcles. ‘Tne firft of the levators arifes from the 
tranfverfe procefs of the laft vertebra of the neck, g 
and goes down to be intferted into the firft rib, neal 
its tuberofity; and fo all that follow arife from ae 
tran{verfe proceis, and go tothe rib below, being very 
{malland tendinous at eitherend. But the three laft 
Jevators arife from the fecond procefs above the rib | 
to which they belong. They pafs one rib to go into the 
one below it: they are confequently twice as long as 
the nine firft are ; and are therefore named LEVATORE 2 
COSTARUM LonGrorEs from the ninth downwards. 

Thus the levatores coftarum are a fucceffion of 
{mall mufcles, arifing from the tranfverfe procefles of 
the vertebra, and going to the angles of the ribs; be- 
ginning from the laft vertebra of the neck, and end * 
ing with the laft but one of the back. They lie un-_ 
der the longiffimus dorfi and facro-lumbalis ; and 
often they have connections with thefe mufcles, fomes q 
times very clofe. " 
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CXVI. The rnrercosratzsare two rows of mufcles 
which lie betwixt the ribs: one row is external, the 
other internal. The exreRNAL INTERCOSTALS run 
from the fpine towards the fternum, having their 
fibres directed from behind forwards, and ftopping at 
the cartilages of the ribs. The iNTERNAL, again, begin: 
from the fteraum, and go towards the {pine ; they 
have their fibres dire€ted backwards, and they ftop at 
the angle of the ribs; the reafon for which might be 
given, were it worth our while to ftop for an explana- 
tion. 

Thefe two rows were thought to antagonize each 
-other ; the one to pull the ribs downwards, the other 
to raife them. But I fhall not ftop to explain this, nor 
to refute it; it is fufficient to declare their true ufe, 
which is (both external and internal) to raife the ribs 
and affift infpiration *. | 

The ninth, tenth, eleventh, and twelfth ribs, have a 
freer motion; and it appears to me that this is the true 
ufe of the levatores longiores ; and for the fame rea- 
fon we find, that from the fixth rib and downwards 
there are certain flips of the internal intercoftals, which 
pais over one rib and go to the fecond below ; and as 
the levatores longiores were called fupra-coftales, thefe 
have been named INFRa-cosTALes, and cosraruM. 
DEPRESSORES PROPRII. They were difcovered by 
Verhein, and bear ‘his name: they were explained as 
depreflors of the ribs by Haller; but they are little 
different from the intercoftals in form, and not at all 
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* T remember, many years ago, to have heard Dr Monro explain 

the office of the intercoftal mufcles by a diagram, deducing from that 

argument, the more powerful effe& of all mufcles havin g oblique fibugs. 
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in office, for they raife the ribs along with the intérs 7 
coftal mufcles. ” 

~CXVIL: The TraianGuLaRiS STERNI, Of STERNO® 
COsTALIs, isa depreffor of the ribs ; an internal mule 
lying chiefly on the inner face of the fternum, and on — 
the cartilages of the ribs. It is very generally con-" | 
fidered as a triangular mufcle on each fide, but fome: 
confider it as three or four mufcles under the title of | 
fterno-coftales. q 

There are ‘four flips lying on = cartilages of the: ; 
third, fourth, fifth, and fixth ribs. The lower portion ; 
of the triangularis arifes from the enfiform cartilage, 
and is inferted into the third or fourth rib; the third 
arifes from the middle of the fiernum, and goes olf 
from the edges of that bone to be inferted into the 
third rib. 


en 


The fourth or uppermolt suit is often awanting 3 
it goes off in’ part alfo from the inner furface of the 
fiernum, but more commonly from the third rib, and 
goes to the fecond rib. : 

Ina dog they are rine larger than ina man. Their” 
office is to deprefs the ribs. And thefe’portions are all. ‘ 
conjoined at their roots, which gives the whole muicie : 
the triangular fhape. ods a 

‘The true ufes of the intercoftales, fubcoftales, andl ‘ 
triangularis flerni, have been difputed ; but if the 
firit rib be more fixed than the dther ribs, then the 
intercoftals proceeding downwards from the firft rib- 
mutt raife all the thorax ; andif the fternum be more 
fixed than the ribs, then the fterno-coftales muféles 
‘going upwards from the flernum muft pull down, the 
ribs, 
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MUSCLES OF THE HEAD, NECK, AND TRUNK. 
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‘Tae ferratus fuperior pofticus being raifed, the {ple- 
nii come into view; and the fplenii being alfo lifted, 
the complexus is fully expofed. 

- CXVILI. Sprenivs.—-The two fplenii_are fo named 
from their lying like furgical fplints along the fide of 
the neck; both together they have the appearance 
of the letter Y; the complexus being feen betwixt 
them in the upper part of the angle. ‘They he im- 
mediately under the trapezii, and above the complexi. 

Each fplenius is a flat and broad muicle, which 
arifes from the {pinous procefles of the neck and back, 
and is implanted into the back part of the head. It 
arifes from the four fpines of the back and the five 
lower of the neck; it parts from its fellow at the fifth 
vertebra of the neck, fo as to fhow in the interftice 
two or three of the uppermoft {pines of the neck, with 
the upper part of the compiexus muicle: each fpleni- 
us goes obliquely outwards, to be inferted into the oc- 
cipital ridge, and®all along to the root of the maftoid 
procefs. At the third vertebra of the neck, where the 
two fplenii mufcles part from each other, the tendons 
of the oppofite fplenii are clofely connected both with 
each other, and with the common tendon, which is 
called ligamentum nuche. | 
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This is the sPLENIUS capitis; but there is a portion 
of this fame mufcle which lies under this, and which 
has the fame common origin, but which terminates 
by four or five diflin& tendons in the tranfverfe pro- 
cefles of the upper vertebra of the neck. This por- 
tion may be diffected apart; and has been confider- 
ed by many as a muicle, the sPpLENIUS COLLI of Al- 
binus ; who has diftinguifhed as fplenius capitis all 
that part arifing from the {pines of the neck, and im- 
planted into the head; and as the fplenius colli, all 
that part which arifes from the vertebra of the back, 
and is implanted into the tranfverfe proceiles of the 
neck. 

Thefe {plenii are the proper antagonifts of the maf- 
toid mufcles. Both the fplenii acting, pull the head 
directly backwards; one acting turns the head and 
neck obliquely to one fide; one adling along with 
the correfponding maftoid mufcle, lays the ear down 
upon the fhoulder. 

CAXLX. The comprexus is named from the intri- 
cacy of its mufcular and tendinous parts, which are 
mixed; from theirregularity of its origins, which are 
very wide, it has the names of coMPLEXUs-IMPLICA- 
YUS-TRIGEMINUS, by which the ftudent is warned of 
the difficulty of underftanding this mufcle. | 

It hes immediately under the {plenius ; arifes by dif- 
tinct tendons, with ten or more tendimous feet, from the 
traniverle procefles of the neck and’back, from the four 
lower vertebra of the neck, and from the feven upper- 
moft of the back ; having alfo fome lefs regular origins, 
as from two {pines of the back, and from four oblique 
procefies in the neck. It grows into a large mutcle, 
which is not like the {plenius, flat and regular, butthick, 

* | flefhy, 
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flefhy, compofed of tendon and flefh mixed; filling up 
the hollow by the fides of the fpines of the neck, and 
terminating in a broad flefhy head, which is fixed un- 
_ der the ridge of the occipital bone ; and this is the part 

which is feen in the angle or forking of the fplenil. _ 
' This may ftand as the general defcription of the 
muifcle confidered as one: but Albinus has chofen 
to defcribe it as two mufcles, under two different 
names, with a minutenefs which, far from clearing 
the demonftration of any difficulties, makes it lefs 
diftinct ; and, if any thing could complete the con- 
fufion, it was his humour of calling that BIVENTER 
which had been hitherto named coMPLEXvs, and na- 
ming the lower part of the mufcle compLexus, though 
it never had been diftinguifhed from the reft. 

The prvenTer of ALBINus is the upper layer of the 
muifcle, that part which appears in the fork of the 
{plenii: And if we have hitherto named it complexus, 
from its mixture of tendons and flefh, it is particu- 
- larly improper to transfer that name to another part 
of the muifcle which is lefs complicated. This 
upper layer, the BIVENTER CERVcIS, arifes by a large 
broad head from the occipital bone. Inthe centre of 
this belly there is a confufion of tendon; then there is 
a middle tendon, about the middle of the arch of the 
neck ; and the lower part of the biventer arifes from 
two parts; firft, by one flip of flefh from the two up- 
permoft {pines of the back; and, fecondly, by a larger 
flefhy portion which comes from the fourth, fifth, fixth, 
and feventh tranfverfe procefles of the back. And it | 
is from the upper and lower flefhy heads, and the con- 
fufed middle tendon, that it is called biventer. 
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The comprexus of ALsinus lies below this one. It 
arifes by three tendinous and flefhy flips from the 
three upper tranverfe proceffes of the back: then it 
has four other flips from four oblique or articulating 
proceffes of the neck; which various origins are ga- 
thered into one thick irregular flefhy belly, which is 
implanted into the occiput under the great head of 
the biventer, and mixed with it. This I have chofen 
to explain, left the ftudent fhould be embarrafied by 
falfe names; referring him to the firft paragraph for 
the true and fimple defcription of this muicle, 

CXX, Tracueto-mastoipeus *,—The lait mul 
cle is often named: coMPLEXUS Major, and this comM- 
PLEXUS MINOR; but a fitter name is the TRACHELO- 
MASTOIDEUS, from its origin in the neck and its in- 
fertion in the maftoid procels. 

It has exa@tly, or nearly, the fame origin and the 
fame infertion with the fplenius; for it arifes, not 
from the fpines indeed, but from the traniverle pro- 
cefles of the back and neck, and is implanted into the 
maftoid procefs. 

Its origin is from the three firft vertebre of the 
back, and from the five loweft of the neck at their 
tranfverfe procefles. Its origins are by diftiné ten- 


dons, and its belly is in fome degree mixed of ten- 


don and flefh ; whence its name of complexus minor. 
It is inferted into the maftoid procefs, juft under the 
infertion of the occipital part of the fplenius: and in- 
deed its long and flat- belly lies all along under that 


mutcle, 


* It is the TRACHELO-MASTOIDEUS, the MASTOIDEUS LATERALIS, 
the CAPITIS PARTERTIUS, the ComMPLEXUS MINOR: by fome it is 
confidered as a part of the comPLEXUs, 
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mufcle, fo that the order is this: 1. The TRAPEaius ; 
2.The spLenius capitis; 3. The sPLENIUS CERVICIS > 
4. The TRACHELO-MASTOIDEUS. Pa 

It is needlefs to {peak of its ufe, fince the site of 
all thefe mufcles is to draw the head backwards di- 
rely, when both a&t; obliquely, when one acts alone. 


The recT! MuUscLEs are two deep-feated miticles, 
which go immediately from the vertebra to the occi- 
put to be inferted into its lower ade nana are 
called major and minor. 

GXXIL. The rectus minor. is the Ssbieta of tis 
two, arifing from the firft vertebra of the neck. - Its 
place of origin is a {mall tuber which flands in the 
place of the tranverfe procefs of the firft vertebra; and 
from that point where it is tendinous, it goes up: to 
the occipital ridge, and is inferted flefhy. | 

CXXII. The recrus major is larger. It arifes, i im 
like manner, tendinous, from the fecond vertebra of 
the neck at its tranfverfe procefs, and mounting: from 
that, is inferted flefhy into the lower ridge of the oc- 
ciput without the former. Thefe are fo placed, that 
the recti minores appear in the interftice of the re@ti 
majores. And though we call them both rect, yet 
they cannot truly be fo; for the recti minores mui 
be, in fome. degree, oblique, and the recti majores 
{till more fo: and confequently, although their chief 
ufe be conjointly to draw the head direétly backwards, 
yet one acting muft turn the head to its fide. And 
indeed the fame may be {aid of all the mufcles of the 
neck; for they are all divided by the pun, and con- 
fequently they are all oblique. os 

The 
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The osBLiQuus SUPERIOR and OBLIQUUS INFERIOR 
correfpond very clofely in all things with the re¢ti; 
but in their oblique direction the uppermoft, as be- 
ing much fhorter, has been named obliquus minor, 
the lower one obliquus major. 

CXXIII. The optrevus superior arifes from the 
tranfverfe procefs of the atlas, and is inferted into, the 
end of the lower occipital ridge. Its ufe, notwith- — 
ftanding it oblique pofition, is not to turn, but to 
bend, the head backwards ; for the occipital condyles 
are not concentric circles. Its infertion into the oc- 
ciput is under the fplenius and complexus; but one 
edge of it is above the infertion of the rectus major. 

CXXIV. The osriguus inFERIOR rifes from one 
vertebra and goes toanother. It arifes from the fpine 
of the fecond vertebra: it goes to the tranf{verfe pro- 
cefs of the firft; and it meets the fuperior oblique 
mufcle; and, by the long lever or arm of the firft 
vertebra, obtains great power. The firft vertebra or _ 
atlas rolls on the teoth-like procefs of the dentatus; _ 
and while the great and flow motions of the neck in 
general are performed by other mutfcles, the fhort and 
quick turnings of the head are performed entirely by 
thefe oblique mufcles. 


MUSCLES OF THE TRUNK. 


Tue great mufcles which move the back and loins 
are the QUADRATUS LUMBORUM, SAGRO LUMBALIS, 
and LONGISSIMUS DORSI. 

The facro lumbalis and longiffimus dorfi lie imme- 
diately under the latiflimus dorfi, which is the outer 
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layer; the quadratus lumborum lies again under 
thele, and next to the abdominal mufcles; and, laft- 
ly, the abdominal .mufcles are the innermoit layer, 
and make the back part of the walls of the abdomen. 
Although the quadratus lumborum lies deep under 
the longiflimus dorfi mufcle, I fhall defcribe it firft for 
the fake of a connection which will be prefently un- 
derftood. . | 

CAXV. The QuapRaTus LuMBORUM is a flat 
{quared mufcle, named quadratus from its {quare or 
rather oblong form. It ariles flefhy from three or four 
inches of the back part of the os ilium, and from the 
ligaments of the pelvis, which tie the back part of the 
ilium to the-fide of the facrum and to the tranfverfe 
proceifes of the loins. As it goes upwards along the 
fide of the lumbar vertebra, it takes hold of the points 
of the tranfverfe proceffes of each by fmall tendinous 
flips ; fo that we are almoft at a lofs whether to con- 
fider thefe as new origins or as infertions: but its 
chief infertion is into the lower edge of the laft rib, 
and a {mall production of it flips under the arch of 
the diaphragm, to be implanted into the body or fore 
part of the laft verterbra of the back. 

‘The LONGISSIMUS DORSI and SACRO LUMBALIS have 
their origin in one common and broad tendon, co- 
ming from the facrum, ilium, and loins; the two muf- 
cles lie along fide of each other; the longiflimus dorfi 
is nearer the fpine, and keeps its tendons clofer by 
the {pine. The facro lumbalis is farther from the 
fpine, and fpreads its tendinous feet. broader upon the 
fides of the thorax ; and if one be a little under the 
other, it is the outer edge of the longiffimus dorfi, 
‘which is a little under the edge of the lumbar mutcle. 
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The common tendon and mufcle (for there is for 
fome way but one mufcle) begins thus: It may be~ 
{aid to have two kinds of adhefion; for, firft, exter-— 
nally it appears a broad, flat, and fhining tendon, | 
which arifes tendinous from all the fpines of the lum-— 
bar vertebra, from the fpines of the facrum, and from — 
the back part of the os ilium. But the inner furface 4 
of this broad tendon is ftrongly flefhy ; for it arifes | 
flefhy from the back part of the dium, from the deep © 
hollow betwixt the ilium and facrum, from the fides 
of the long {pines of the lumbar vertebra, and from — 
their articulating proceffes and the roots of their trant- 
verfe proceffes. In fhort, its origin is all tendinous — 
without, and all flefhy within; and its fleth arifes from — 
all that irregular furface which is on either fide of the i 
fpine, betwixt the os ilium and the vertebre of the — 
loins ; and thus it continues one ftrong tendinous and 
fiefhy mufcle, filling up all the hollow of the loins. 
There is an appearance of feparation, fomething like a 
fplit in the tendon, which fhows in the loins what 
part of the tendon belongs to each mufcle; but it is” 
only in the back that they are fairly divided. 

Juft oppofite to the lowelt rib, the longiflimus dorfi 
and facro lumbalis break off from the common ten- 
don; and the longiffimus goes to be implanted into | 
the vertebre, and the facro lumbalis to be implanted 
into the ribs. | 

CXXVI. The toncisstmus porst is a mufcle of 
the {pine. It is not a flat mufcle, but round, thick, | 
and firm, filling up all the hollow betwixt the {pine 
and the angle of the ribs. It is of a long form, as its 
name implies, terminating towards its top almoft in a 


point. It has two difting fets of feet by which it is in- 1 
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ferted ; one fet of feet more flefhy, but fmall and neat, 
go outwards from the fide as it were of the mutcle, 
to be implanted near the heads of the ribs; the lower 
ones farther out than the heads of the ribs ; the upper 
ones clole to the head, and confequently clofer to the 
fpine. ‘Thefe heads are nine or ten in number, cor- 
re{ponding with the nine or ten uppermoft ribs. An- 
other fet of heads, which are not fo well feen as this 
fet, becaufe they lie more under the mutcle, are fmall, 
neat, and tendinous; they go in an oppofite direction, 
viz. inwards and upwards; keep clofer by the fpine, 
and are inferted into the tranfverfe proceffes of the ver- 
tebrae of the back, This fet of heads is thirteen in 
number, implanted into the tranfverfe proceffes of all 
the back, and of one vertebra of the neck, 

CXXVII. The sacro tumBatts feparates from the 
longiffimus dorfi at the laft rib, and is a flatter and lefs 
flefhy mufcle: its twelve tendons are flatter than thofe 
of the longifimus dorfi, and go out wider from the ~ 
fpine. ‘The tendons next to the longiffimus dorfi run 
higheft up, and are the longeft; thofe fartheft from 
the {pine, i. e. fartheft out upon the cheft, ave the 
fhorteft. It has a flat tendon for each rib, which takes 
hold upon the lower edge of the rib. But it has an- 
other order of {mall mufcles which mix with it: for 
as the longiflimus dorfi has a double row of infertion, 
this has another fet of attachments; for there arifes 
from the furiace of each rib, at leaft of the fix or feven 
loweft ribs, a {mall flip of flefh, which runs into the 
fubitance of the facro lumbalis, and mixes with it ; and 
thefe flefhy flips go by the name of the apDITAMEN- 
TUM AD SAGRO-LUMBALEM, OF MUSCULI ACCESSORII. 
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Both thefe mufcles, viz. the longiffimus and facto- 
lumbalis, terminate in points which reach towards the 
neck; and under the point of each there lie the roots\ 
of two fmall mufcles, which go up to move the neck. 
Many have referred thefe flips going up into the neck 
entirely to the mufcles | am now defcribing; calling 
one an afcending flip of the longiflimus dorfi, and the 
other a flip of the facro-lumbalis ; while others have’ 
defcribed them as diftin@ mulfcles, having but flight 
connections with the longiffimus and facro-lumbalis. 
Their proper names are CERVICALIS DESCENDENS, 7 
TRANSVERSALIS COLL. Sk 

CXXVIIIL. The cervIcALis DESCENDENS is conneét= 
ed with the {acro- lumbalis mufele ; it cannot be en- 
tirely referred to it, for the cervicalis defcendens arifes 
as a diftind mufcle from the five lower vertebrae of the@ 
neck at their tranfverfe procefles ; goes downwards ve- ‘ 
ry fmall and flender to be inferted into the fix upper- 
moft ribs, to get at which it dlips under the longeft ten- 
dons of the facro-lumbalis; but that the cervicalis de- 
fcendens does not belong to the facro-lumbalis, may be 
inferred from its having diitinct ‘tendons from fix ribs, 
and from fix tranfverfe proceffes of the neck, and from 
thefe tendons being in a direction which does not at all 
correfpond with the heads of the facro- lumbalis. Indeed 
the longiflimus dorfi has a better claim to this mufcles 
for a long flip, partly tendinous and partly flefhy,, runs 

upwards from the longelt tendon of the longiffimus 
dori to ae itfelf to the cervicalis defcendens. owed 


CXXIX, The 


“* Hence i it 18 plain that the facto. lumbalis and longifizmus aa 
have nearly an equal claim to this ceryicalis defcendens. For, firtt, 


_ is . the 
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CXXIX. The rransversauis contr is that which’ 
Sabbatier refers to the longiflimus dorfi; but it is a 
diftinc mutcle, arifing partly tendinous and partly 
fiefhy from the five upper tranfverfe procefles of the 
back; lies betwixt the trachelo maftoideus and the cer- 
vicalis defcendens; goes from the tranfverfe proceffes 
of the back to the tranfverfe procefles of the neck, and 
has no more than a confuted and irregular connection 
with any other mutcle. 

Tbe QuaDRATUS LuMBORUM keeps the trunk ere@ 
by the ation of both mutcles at once: ; Inclines it to 
one fide, or turns it upon its axis, when one only ads : : 
and by its infertion into the ribs muft affit in high. 
breathing, by pulling down the ribs. The toneiss1- 
MUS DoRsI has no power but over the {pine, which it 
bends backwards, acting continually in Keeping the 
trunk erect. This is alfo the chief ufe of the facro- 
lumbalis; but the sacro-LuMBALIS going out further 
upon the ribs, takes fuch hold upon them, that befides 
its common action of raifing the trunk, it may, on oc- 
eafions, pull them down, affifting the quadratus and 
the lower ferrated mufcle. And it will have greater 
power in turning the trunk of the body upon its axis 
than the longiffimus dorfi, which pulls almoft direGly 
backwards. ‘The cervicaLrs DESCENDENS co-operates 
oh the trachelo maftoideus and others, which turn 


‘ , é the 


the longiffimus dorfi fends its longeft tendon fairly up into the cervi. 
ealis defcendens fo far, that the flip is implanted into the tranfverfe 
proceffes of the neck. And, fecondly, the feet of the cervicalis de- 
fcendens begin under the laft tendons of the facro-lumbalis, fo as to 
have the appearance of arifing from its fupplementary mufcle, the ads 
ditamentum, and being a part of it; and indeed Sabbatier has de. 
feribed it according to this view. 
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the head to one fide; and the cervicalis defcendens 
bends the neck to one fide; both the one and the other 
being independent mufcles, and having no further con- 
nection with each other than what arifes from the con- 
fufion of the parts. 

Thefe two mufcles bring us to mention that intri- 
cate fet of mufcles which fills up all the hollows and 


interftices among the fpines and irregular proceffes of ; 


the vertebra, which might be fairly reckoned as one 
mufcle, fince they are one in place and in office; but 
which the anatomift may feparate into an infinite num- 
ber, with various and perplexing names; an opportu- 
nity which anatomifts have been careful not to lofe. 
The furface of the back, from the bulge of the ribs 
on one fide to the bulge of the ribs on the oppofite 


fide of the thorax, is oneconfufed furface; confifting of - i 


innumerable hollows, proceffes, and points of bone; and 
- jt is tied from point to point with innumerable {mall 
mufcles, or unequal bundles of mixed tendon and 
flefh. There are many points; as the {pinous, tran{- 
verfe, and oblique proceffes of the vertebra, and the 
bulging heads and angles of the ribs; and each pro- 
cefs, or at leaft each fet of proceffes, has its diftinct fets 
of mufcles and tendons. 

1. There is one long continuity of mufcular and 
tendinous fibres going from {pine to fpine, along the : 
whole length of the back and neck. This is divided i. : 
into the SPINALIS CERVICIS and the sPINALIS DORSI. | 


-q. There isa fimilar continuation of fibres, with lefs 7 
tendon and more flef, belonging one half to the fpine 


and the other half to the tranfverfe procefies, where “ q 
is named sEMI-SPINALIS DORSI, » 
2: There : 
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3. There is a great mafs lying all along the hollow 
of the back, on each fide of the {pinous proceffes, 
which pafling alternately from the tranfverfe procefs 
of one vertebra to the fpinous procefs of the next 
above, is of courfe fplit into many heads, but yet na- 
ving fuch connection as to give it the form and name 
of a fingle mufcle, the MULTIFIDUS SPIN. 

4.and 5. There are yet fmaller mufcular fafciculi, 
which ftand perpendicularly betwixt every two tranf{- 
verfe and every two {pinous procefles ; thence they are 
named INTERTRANSVERSARII and INTER-SPINALES. 


CXXX. The spinauis cervicrs is that which is 
implanted into the {pines of the cervical vertebre ; but 
becaufe it does not go from fpine to fpine, like the {pi- 
nalis dorfi, but from tranfverfe procefles to {pines, it 
has been named by Winflow sEMI-SPINALIS, OF TRANS- 
VERSO-SPINALIS COLLI. It arifes from the tranifverfe 
proceffes of the fix upper vertebre of the back, and is 
inferted into all the fpinous procefies of the vertebrae 
of the neck except the firft and laft; and it extends 
the neck, or, by its obliquity, may contribute to the 
turnings of the neck, or to bending it to one fide +. 

CXXXI. The sprnauis porsi arifes from two {pi- 
nous proceffes of the loins, and from the three lower 
fpines of the back; and pafling two {pines untouch- 
ed, it is implanted into all the {pines of the back ex- 

cept 


+ The TRANSVERSALIS CERVICIS (vide p. 301.) is that which goes _ 
from the tran{verfe proceffes of the back to the tranfverfe procefles 
of the neck ; while this, the sprnatis CERvVicis, goes from the tranfe 
verfe proceffes of the back to the {pines of the neck. 


} 
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cept the uppermoft. This mufcle is very flender and 
long, and confifts fully more of tendon than of fiefh : 
it has five feet below, rifing from the lower {pines of 
the back and loins; and nine feet above, implanted 
into the upper eee of the back. Its action mult 
raife the {pine ; but perhaps it may be equally uleful 
as a mufcular and tendinous ligament. : 

CX XXII. The semr-spinaLis porst arifes from the 
tran{fverfe procefles of the lower vertebre of the back 
all but two; and is implanted into the upper {pinous 
procefles of the back, and into the firft {pine of the 
neck *, 

CXXXIII. The muttiripus spin runs from the 
facrum along all the {pine to the vertebra of the 
neck; and is a comprehenfive and true way of de- 
{cribing many irregular portions of flefh, which authors 
have divided into diftinct mufcles+. It isa continu- 
ed flefhy indentation, from tran{verle procefs to {pine, 
through all the vertebra of the back, neck, and loins. 

It begins both tendinous and flefhy from the up- 
per convex furface of the os facrum, which is rough 
with fpines from the adjoining part of the ilium; 


and in the loins it arifes from oblique proceffes ; ine 
the back, from tranifverfe proceffes; and again from 


- obligié procefles among the cervical vertebra. 


Its origin in the loins is clofe to the fpine; being — 
| from. 


4 


@ ‘ “ . > q 
* This is of courfe the TRANSVERSO-SPINALIS DORSIOf Winflow, 


+ TRANSVERSO-SPINALIS LUMBORUM veterib, SACER; SEMI-SPI< 


NALIS INTERNUS, five TRANSVERSO-SPINALIS DORSI$ SEMI-SPINA>) 
LIs, five TRANSVERSO-SPINALIS COLLI, pars interna——Winflow. 
TRANSVERSALIS LUMBORUM, Vulgo SACER; TRANSVERSALIS DORSL3 


TRANSVERSALIS COLLI.Douglas. 
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from the upper oblique procefles, and from the root 
of the tranfverfe proceffes. In the back it arifes from _ 
the tranfverfe proceffes, and therefore arifes there by | 
‘more diftinét heads. In the neck, again, it arifes from 
the lower oblique proceffes more confufedly. 

Its bundles or fafciculi are inferted into the fpinous 
procefies; fometimes into the fecond, or even into the 
third or fourth fpine, above that from which the 
bundle arifes; for the teridons do not ftop at that fpi- 
nous procefs which they firft touch, but go upwards, 
taking attachmients to other two or three, and mixing 
their tendoris with thofe of the fafciculi above and be- 
low; and thefe tendons reach from the firft of the 
loins to all the vertebrz, up to the atlas, which is thé 
only one not included. 

The ufe of the multifidus {pins is to retain the 
{pine from being too much bent forwards; for thefe 
mufcles ferve (as I have obferved) the purpofe of a 
ligament, and the beft of all ligaments, having a de- 
gree of itrength exactly proportioned to the neceflity © 
for ftrength. It alfo moves the {pine backwards, 
though perhaps it is lefs ufeful in this than as a liga 
ment 3 for we find it as ftrong in thé vertebrz of the 
- back, which have little motion, and that little very 
flow and gerieral. It feems rather intended to mode- 

rate the lateral motions of the vertebié than to pros 
duce them: When it acts, its chief ufe is either ta 
refift the {pine being bent forward by a weight, or ta 
erect the f{pine. 

CXXXIV. The tNTERsPINALES COLL, Dorst, and 
LUMBORUM, have varieties fo little interefting that 

they need hardly be defcribed. The inrTERSPINALES 
p Vout. hog GULL 
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COLLI are ftronger, becaufe the neck has many and 
quick motions, and the bifurcated fpines of the neck 
give broader furfaces for thefe mufcles. The INTER- 
SPINALES DoRSI are almoft entirely awanting, becaufe 
the {pines of the back are clofe upon each other, and 
the vertebrze are almoft fixed. ‘The INTERSPINALES 
in the Lorns are rather tendons or ligaments than 
proper mufcles. | 

CXXXV. The mnTERTRANSVERSALES are again 
fironger and fuller in the neck, becaufe of the lateral 
motions of the neck being free, and its traniverfe pro- 
ceffes forked. They are in more nunierous bundles 
where the motion is greateft, viz. betwixt the atlas 
and dentatus; and it is there that Albinus counts his 
INTERTRANSVERSALES CERVICIS, PRIORES-LATERA= 
Les, &ec. The inter-tranfverfarii are awanting in 
the BACK, giving place to the ligaments, by which 
they are tied to each other and to the ribs; but in 
the Loins, the inter-tran{verfarii are again ftrong, for 
the lateral or twifting motions of the loins. 

The mufcles on the fore part of the head and neck | 
will complete the catalogue of thofe belonging to the 
fpine, and they are the chief antagonifts to the muf- © 
cles which I have been defcribing. : a 

CXXXVI. The pratisma myorpss + is a very © 
thin mufcular expanfion, like the cutaneous mufcle in : 
animals. It is fpread over the other mufcles imme- — 
diately under the fkin, and covers the whole neck and 7 : 
lower part of the face. 34 


‘ It arifes from the cellular fubftance and neu 
rofiss 


"The puarisma-m'vorpes is alfo named myscutus cue ahege. 
PATIGIIMUS COLL], and QUADRATUS GEN: oh oY 
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rofis, which cover the pectoral mufcle, the deltoid 
mufcle, and the clavicle. Its origin is by long fepa- 
rate flefhy flips; it goes like a thin integument over 
the neck, and is firft inferted about the depreffor an- 
guli oris; and then going over the maffeter, is loft bes 
twixt the mufcles and the integuments of the cheek. 

Perhaps it ferves alfo to pull down the fkin of the 
cheek and the anglé of the mouth; but its chief in- 
fertion is into the lower jaw, and its ufe to pull it 
downwards. 

CXXXVIL Mastroipeus.—This mutcle arifes part- 
ly from the clavicle, partly from the fternum. Albinus 
reckons it two mufcles, the srERNO-MASTOIDEUS, and 
CLEIDO-MASTOIDEUS: a more common name is the 
STERNO-CLEIDO-MASTOIDEUS : but here, as in other 
things, I adhere to what is plaineft. And the moft fa- 
miliar and eafy name is mufculus mMasTorpEws, confi- 
dering the clavicular portion as an addition only. 

Its origin from the upper part of the fternum is 
pretty round. It arifes again flat from the fore part of 
the clavicle; and this fecond origin is broad and flefhy, 
while the firft one is tendinous and pointed. Thefe 

two heads form together a very big, ftrong, bellied, 
| flefhy mufcle, which is inferted into the maftoid pro- 
eefs by a broad tendon, which indeed furrounds the 
maftoid procefs, and from that extends ftill backwards 
towards the lambdoidal future. When one of the 
maftoid muicles a@s, it turns the head to one fide; 
when both act, they pull the head directly forwards. 

CXXXVIITT. Recrus inTERNUS CAPITIS MAJjoR. 
ere are three mufcles on each fide, lying under the 


Qqa2 cefos 


308 MUSCLES OF THE TRUNK. 


cefophagus, trachea, and great veflels, flat upon the 
fore part of the vertebra; and this is the firft and 
longett. 


runs rather on one fide; for it arifes from the tranf- 
verfe proceffes of the five lower vertebra of the neck, 
and is inferted into the cuneiform proceffes of the oc- 
cipital bone, juft before the foramen magnum. 


CXXXIX. Recrus inrernus minor. This is an : 
exceedingly {mall mufcle ; refembles the obliquus pof- 
terior of the head. It lies iain nnitec thee : 
rus Mayor: It arifes from the fore part of the body 4 
of the firft vertebra, the atlas; and going (like the 7 
other rectus) obliquely inwards, it is inferted into the | 


occipital bone near the condyle. 


CXL. And the RECTUS CAPITIS LATERALIS is ano= ; 
ther {mall mufcle like the former ; which arifes from ; 
the tranfverfe procefles of the firft vertebra, and is in- : | 
ferted into the fide of the cuneiform procefs of the oc- © 
cipital bone. It lies immediately under the exit of the ' 


great jugular vein, 


CXLI, Lonewus cotzur. This is the chief of chal i 
mufcles which lie upon the fore part of the neck; it — 
is very long, arifing from the flat internal furface of q | 
the yertebree of the back to go up along thofe of the 


neck. 


Its origin is firft within the thorax, from the diets | 


Although this be called ere it is oblique, and 


uppermoft vertebra of the back, from the flat part 


of their bodies, and then from all the tranfverfe pro- 
cefles of the neck except the three upper ones. It is : 
inferted tendinous into the fore part of the fecong 1 

vertebra 


% 
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vertebra of the neck, where the oppofite loge muf- 
cles meet in one point almoft *. 

All thefe mufcles, which lie thus flat upon ta plain 
furface of the vertebrae of the neck, pull the head and 
neck diretly forwards; or when the mufcles of one 
fide act, they are of ufe in pulling it towards that fide ; 
though I rather fuppofe that that motion is perform. 
ed by the external muicles, | 

CXLII. The scatenus I confider as one mufcle; for 
it is one in origin, infertion, and office. Its origin is 
from the whole upper furface of the firft rib from its 
cartilage backwards, and alfo from the fecond rib; 
and its infertion is into the tran{verfe procefles of the 
vertebrz of the neck, But by its broad origin, and 
its very long infertion, it gives opportunity for divi- 
ding it into feveral fafciculi; and accordingly it has 
been fo divided: but thefe divifions are entirely mo- 
dern, artificial, and unnatural. ©The ancients con- 
fidered it as one triangular mufcle: Winflow divided 
it into two, the primus and fecundus; Cowper into 
three ; Douglas into four; and Albinus. divides it into 
five mufcles. The ancients called it fcalenus from its 
refemblance to the fcalen triangle; and the true ana- 
~ tomy is to confider it as one great triangular mufcle, 
flat, and ftretching from the ribs to the neck, clofing 
the thorax above, and giving paflage to the nerves and 
veflels of the arm. | 

If it were to be defcribed in diftin@ portions, it 
would be in three parts. The anterior portion arifes 
from the tranfverfe procefles of the fix lower verte- 

bra 


* The longus colli mufcle is in part covered by the rectus major, 
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bree of the neck, and is inferted into the flat part of 
the firft rib hard by its cartilage. ‘The middle portion 
from the four lower vertebra goes to the outer edge 
of the rib, and extends along all its length. The pof- _ 
terior portion is the thinneft and longeft ; for it arifes — 
fiom the tranfverfe proceffes of the fecond, third, and _ 
fourth vertebra. It is inferted into the upper edge of 
the rib, about an inch or more from its articulation 
with the fpine. 

The firft head is tendinous and flefhy at its infertion — 
into the rib; but the fecond and third heads are ten- ! 
dinous both in their origins and infertions. 

The artery goes through the flefh of the firft por- 
tion, about an inch above the axilla. | 

The nerves pafs in the interftice betwixt the firtt ; 
and fecond portions. : 

The office of the {ealenus mufcle is to pull the neck : 
to one fide, or to bend the head and neck forward 
when both act; and when the neck is fixed back- 
wards, they may perhaps raife the ribs; for afthmatics 
are obferved to throw the head cee anaNy in order t to 
raife the cheft with greater power. 


C HAP. 


CHAP. VL 


OF THE MUSCLES OF THE ABDOMEN, AND 
OF THE DIAPHRAGM. 


THE abdominal mufeles cover in the belly, -contain 
the bowels, and take a firm hold upon the pelvis and 
the trunk; the diaphragm, again, is a moving parti- 
tion betwixt the thorax and the abdomen; and the dia- 
phragm prefling down the bowels upon the abdominal 
mufcles, enlarges the thorax, and the abdominal muf- 
cles reacting, pufh the bowels back upon the dia- , 
phragm, and comprefs the thorax. Thus the alter- 
nate yielding and reaction of the abdominal muicles 
and diaphragm performs breathing; agitates the bowels; 
promotes the circulation ; expels the feces and urine ; 
affifts the womb in the delivery of the child. And, 
with all thefe important ufes, the abdominal mufcles 
bend and turn the trunk, and fix it for the ftronger 
actions of the limbs. They fteady the body in lifting 
weights, in bearing loads, in all our more violent ex- 
ertions: They often give way under this double office 
of breathing and of ftraining along with the reft of 
a Apts ; and id bowels coming out through their 
natural 
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natural openings, or by burfting through the interftis 

ces of their fibres, form hernia of various kinds, a 
Whence the anatomy of thefe mufcles is moft — | 
ing to the furgeon. 4 
The mufcles of the abdomen are five on either fide. 4 

1. The outer oblique mufcle, to which the names of 
DESCENDENS, DECLIvVis, and Major, areadded, becaufe 4 
it is the outermoft of all the abdominal mufcles ; be. — 
caufe it is the largeft, covering all the fide of the ab- 
domen with its flefhy belly, and all the fore part of thé 
abdomen with its broad expanded tendon; and it is cale _ 
led declivis, or defcendens, becaufe its flefhy belly be. . 
gins above upon the borders of the thorax; and be- 
caufe both its mufcular and tendinous fibres, which lie 

parallel to each other, run obliquely from above down. 
wards and inwards. . 
| 2. The oBLiQuus INTERNUS is named from its being 
within the firft; and has the names of ascENDENs vel _ 
MINOR fuperadded, becaufe its flefhy belly is fmaller ~ 
than that of the firft, arifes below, chiefly in the 
haunch-bone, and all its fibres go from below upwards, _ 
3. The TRansveRSALIS lies under all the others, and 
next to the cavity of the abdomen, and has but one © 
name, which alfo is derived from the direGion of ts 
fibres running acrofs or round the abdomen. q 
4. The rectus, fo named becaufe of its running on _ 
the fore part of the abdomen in one ftraight line from 7 
_ the pubis to the fternum. g 
s. The pyraMipAt mufcle is the only one named. } 
from its fhape. It is a fmall, neat, conical mufele, 
which arifes from the os pubis by a broad bafis, a nd. 
has its apex turned upwards; but it is not always found 
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fer it is only as a fupplement to the recti mufcles and 
a part of them; whence it has been named MuscuLUS 
SUCCENTURIATUS, or fupplementary mufcle. 

CXLIII. The exrernatosrigue mutcle arifes from 
the ribs, and, like all the others which arife from ribs, 
is a ferrated mufcle. It comes from the eight lower 
ribs by diftinct flefhy tongues, one from each rib. 
Thefe ferre are mixed with the indentations of the 
ferratus major anticus muicle, which goes off in an 
oppofite directiom The origin of the mulcle lies out 
broad upon the border of the chef; it is its thickeft 
and moft flefhy part, whence its fibres go down all in 
one direction parallel with each other, but oblique 
with refpec to the abdomen. Its flefhy belly ceafes 
about the middle of the fide. Its flat fheet of tendon 
goes over the fore part of the belly till it meets its fel- 
low exactly in the middle ; fo that one half, or the back 
part of the abdomen, is covered by its flefhy belly, and 
the fore part by its tendinous expanfion. 

The mufcle meets its feilow in the middle of the - 
belly ; and this meeting forms (along with the other 
tendons) a white line from the pubis to the fternum, 
which is named Linea ALBA. It alfo, before it reaches 
the middle, adheres to the flat tendon of the inner ob« 
lique mujcle. This meeting is about four inches on ei- 
ther fide of the linea alba, and is a little inclined to 
the circular, whence it is named linea femilunatis. 
And, finally, this mufcle is implanted into the {pine of 
the ilium; flefhy about the middle of the iliam; ten- 
dinous at the fore part or {pinous procefs of the ilium ; 
and ftill tendinous into the whole length of that liga- 

sent, which extends from the fpine of the ilium to 
i. cteft of the pubis. | 
PVou. L Rr This 
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his is the whole of its infertion, viz. all the length! 
of the linea alba, from the pubis to the fternum, the | 
fore part of the {pine of the ium, and the ligament, 
of Paupart; which, though itis commonly thought toe 
be but the tendon of the ‘extetnal: oblique. ftretching: 
from point to point, is in truth a difting ligament, i in i 
dependent of the tendon, and ftronger thantit. <4) om 

CXLIV. Osriguus INTERNUS  veeaeui aa : 
chief part of this’ mufcle arifes thick and flefhy from’ 
all the circle of the {pine of the ilium, with its fibre 
directed upwards. . But,:to be accurate, we mu des 
{eribe it as arifing from the whole length of the {pine 
of the ilium; from the joining of theilium and facrumy — 
from the fpings of the facrum itfelf; ‘and from the three’ : 
lower f{pinous proceffes of the loins *; and, laftly, it aw 
rifes from the ligament of the thigh, wt its end next: tome 
the ilium;.but ftill the chief belly: is at the iliac fpine.! : 
From that it fpreads upwards in a radiated form; the 
central fibres only are direct, going acrofs the abdo-i _ 
-yhen to the linea alba; the higher fibres afcend and 
go towards the fternum, and the lower ones go oblique ig 
ly downwards to the pubis. Its flat tendon is like tha it) 
of the external oblique ; and it is inferted into the cara 
tilages of all the falfe ribs, into the flernum, and in ol : 
the linea alba through its whole length. (iii i 

~ CXLV. The rrRaNsVERSALIS ABDOMINIS runs direct- 
ly acrofs the belly. It arifes flefhy from the inner fur~ 
face of the fix lower ribs, where its digitations n ix. | 
weet thofe fi which in’ palgsiintgin arifes tendi- 


* This origin from the fpinous a of the loins is a thin tno 
common with the ferratus and latifl imus dortfi ‘mufeles, 


oe * a 
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‘nous ; from the tranfverfe procefles of the four lower 
lumbar vertebre ; from the. whole {pine of the os ili- 
um; and from a part of the femoral ligament. Upon 
the whole, its origin is like that of the inner oblique 
mufcle ; its fibres go acrofs the abdomen, and its tendon | 
is inferted into the whole length of the linea alba. 

The fucceffion in which thefe three mufcles arife 
from the cheft is this: The external oblique mufcle 
lies broad upon the ontfide of the cheft, and fo its 
tongues mix with the tongues of the ferratus anticus 
major. The internal oblique mutcle again rifes lower 
down the thorax, from its edge, from the cartilages of 
the ribs. . The traniverfe mufcle arifes within the tho- 
tax, from the internal furface of the ribs, oppofite to 
where the tongues of the external oblique lie; and the 
diaphragm arifing from the fame ribs, mixes its indigi- 
tations with the tranfverfalis; fo that Cafpar Bartho- 
lin, obferving this indigitation to be very curious in the 
larger animals, believed the diaphragm and tranfverfe 
mufcles to be but one great trigaftric or three bellied 
mufcle furrounding all the abdomen. 

CXLVI. The recrr mufcles cover the abdomenon 
its fore part, in a line from the pubis to the flernum 5 
and they belong fo equally to the fternum and to the 
pubis, that it is indifferent which we call their origin, 
and which theirinfertion. The origin (as I thould call 
it) of each rectus mufcle is in the fternum ; js. broad 
and flefhy ; lies upon the outfide of the fternum, cos - 
vering part of the fternum, and all the xiphoid carti- 
Jage, and touching and mixing its fibres with the great 
pectoral mufcle. It is about four inches broad all 
down the sipestonine, and terminates at the fide’ of the 

' Rr 2 fymphyfi is 
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fymphyfis pubis with a flat and pointed tendon about 
an inch in length and about an inch broad. This _ 
mufcle is croffed at intervals by four tendinous inter-. 
f{ections, which divide it into five diftin@ bellies. Com- 
monly there are three bellies above the umbilicus and 
two below ;- but the recti mufcles are the leaft regular 
of all the mulcles of the abdomen. Vefalius, Albinus, 
and Sabbatier, were thought to have found the rect 
abdominis extending up to the throat; but it 1s now 
found that Vefalius had only reprefented the mufcles 
of a monkey or of a dog (which are very long) upon 
the thorax of a human fubje& * ; Sabbatier, upon re- 
viling his notes, retracts what he via faid ; and Albi- 
nus alfo is fuppofed to have feen only a production of — 
the maftoid mufcle, extending down the breaft; for © 
irregularities of this kind are very often found. q 
CXLVII. The prramipay mutcles are as a fupple- | 
ment to the recti. There is a {mall neat pyramidal mut- 
cle on each fide, or rather atriangular muicle, flefhy 
through its whole extent and length, with its bafe turn- — 
ed towards the pubis and its apex towards the umbili- ] 
cus; fo that its origin is in the creft of the pubis, and «7 
its pointed intertion in the linea alba: and though the a 
pyramidal: muicles have been ks by Mafia to re- @¢ 
late © 


# ¢¢ Porro (r) linea infignitur, qua carneam reéti mufculi pars i 
é tem finit, queque ultima ipfius infertionis in homine eft portio, ¢ 


$6 uti in quarta tabula ad characterem n. eft cernere. Intercapeding — q 


6 igitur ab r. ad s. pertinente, {e offert rei sim1tz abdominis muf- : . ; 


8¢ culi tendo, feu membrana, excarnifve mufculi pars; t. autem ine | 


$6 dicat carneam mufculi fedem, prime cofte et fecunde thoracis in- 
¢ fertam, eftque latus ille tendo hominibus haudquaquam, ut in 


4 cqudatis fimils, et canibus confpicuus,”? bd 
VESALIUS, Pp. We 
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late to the penis, or by Fallopius to belong to the uri- 
nary bladder, their true ufe is only to affift the reCtus 
to draw down the fternum, and tighten the linea alba, 
and fo to give greater power to the oblique and tranf- 
verfe mufcles. The pyramidalis is fo irregulara muicle, 
that fometimes two are found on one fide and none at 
all on the other. Sometimes two on each fide, fome- 
times there is but one, and very often they are awanting, 
the belly of the rectus coming quite down to the pubis. 

1. The Linea ALBa is the common meeting of all 
the thin flat tendons ; and therefore we call it their in- 
fertion, being the common point towards which they 
all act: it is white, by the gathering of all the colour- 
lefs tendons. 

2, The LInza SEMILUNARIS is a sii of the fame 
white appearance, of a circular form, and produced by 
the meeting of all the tendons, on the edge of the rec- 
tus mufcle, to form a fheath for it. 

3. The suHeatu for the rectus MuscLe does not 
admit of fo brief a definition as thefe: It has been com- 
monly fuppofed to be formed in a very curious manner, 
_ chiefly by the broad tendon of the obliquus internus, 
which being the central mufcle betwixt the two other 
layers, is fuppofed to have its tendon fplit into two 
thin fheets; that the outermoft fheet adheres to the 
outer oblique mutcle, forming the outer part of the 
fheath, while its inner fheet adheres to the tendon 
of the tranfverfe mufcle, forming the inner part of 
the fheath: but this is too intricate, and can hard- 
ly be proved by diffeCtion. Cowper expreffes his 
doubts about the doctrine of the tendon of the in- 
net oblique mufcle being {plit into two layers ; and I 
think 
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think the trueft defcription is this, that all the tendons © 
meet and adhere in the femilunar line; that they im- — 
mediately part to form this fheath; that the flat ten- 
dons of both the oblique mufcles go upon the outer 
furface of the rectus to form that fide of the fheath ; 
that the tendon of the tranfverfe mufcle only lies 
under the rectus, forming the lower part of the fheath, 
and that it is unaflifted by any lamella of the inner 
oblique mufcle; that the fheath is complete at the q 
fore part, or over the mufcle; but that under the mut 
cle the fheath ftops about five or fix inches above 
the pubis, and that there the re@ti mufcles (or in 
their place the pyramidal mufcles) lie bare upon the 
bladder and other abdominal vifcera, lined only by 
the thin peritonzeum +. And that this back layer of 
the fheath is thinner and more delicate, and but lit- — 
tle attached to the back part of the reGtus mutcle, 
which is eafily raifed in diffeGion; while the fore part — 
of the fheath adheres firmly to the fore part of the — 
mufcle, forming thofe crofs bands or tendinous inter- 
fections which divide the re€tus into bellies; and the © 
fheath where it lies over the mufcle cannot be ditfec- | . 
ted without a degree of violence either to the fheath 
or to thefe tendinous interfeCions. a 
4. The umpiticus is that opening in the centre of : 
the abdomen, in the middle of the linea alba, through 7 
which the nutritious veflels of the foetus pafs. The ~ 
a rs ss q ; 


ae 4 Cowper had never obferved this, but once that the lower part * a 
the reQus was not lined by the tendon of the tranfverfalis. He 
con ncluded that, . this inftance, it was a fporting of nature ; fo 
« much a lufas nature, that accidents like this might be the caufe 
eof certain ruptures.”? 
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.vellels have degenerated into ligaments in the adult, 
and the umbilicus is clofed in ‘the form of aring; but 
fometimes it is foreed by violent action, and the vif- 
cera come out by it, forming umbilical hernia. 

mS. The gine of the ABboMINAL muscLEs is that 
opening near the lower part of the abdomen, juft over 
the pubis, through which the fpermatic cord pafies in 
man, and the round ligament of the womb in women. 
Cowper (p. 5.) fays, that the fpermatic cord paffes, 
through feparate rings, in each of the three abdomi- 
nal mufcles ; and, like older authors, he makes nature 
exceedingly wife, in placing the rings, not oppofite to 
each other, but one high, and another lower, anda 
third lower ftill, fo as to prevent the bowels falling 
out. Eut the truth is, that neither the internal ob- 
lique, nor the tranfverfe mufcles; have any fhare at all 
in the ring, which belongs entirely to the external ob-. 
Jique mufcle, and is formed in this way... All the ten- 
dinous fibres of the external oblique are, like the muf- 
cle itfelf, oblique, running from above downwards 3 
and the tendinous fafciculi are in. fome places widen 
a little disjoined from each other, and refembling: 
firipes croffed by {mall threads of tendon, as if the 
‘long fibres were in danger of parting from each other, 
fo as to leave a gap, and were held together by thefe 
crofs threads; and it is in fa@a wider-and perfed few 
paration of two fibres ’that forms the ring, and a 
ftronger interlacement of crofs fibres that fecures it: 
from {pliting farther up.’ But the chief fecurity of 
the ring is by the form of the opening; for it isnot’ 
aring, as we call it, but a mere fplit in the tendon, 
ih begins about an inch and a halfabove the pubis,: | 

18 
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is oblique, and looking towards the pubis, like the 
fibres which form it, and.confifts of two legs or pillars 
of the ring, as they are called; for the upper flip, which ~ 
forms the upper part of the opening, goes dire€tly to- 
wards the creft or higheft point of the pubis; the lower 1 
pillar, or the flip which forms the lower line of the flit, — 
turns in behind, gets under the upper one, and is im- 
planted into the pubis, within and behind the upper q 
pillar: this lower flip forms at once the lower pillar — 
of the ring and the edge of the femoral ligament. 
Now this crofling of the pillars of the ring fecures 

it; for the more the mufcle pulls in prefling upon the 


abdominal vifcera, the tighter is the flit drawn; and — 


the obliquity of the opening gives the direction to i 


hernie of the groin, which always point towards the — 


pubis, fo as to fall into the fcrotum in men, or into the j q 
labia pudendi in women, keeping clofe by the groin. a 
The fpermatic cord, formed of the vefiels belong- . 


ing to the tefticle, pafles through this ring of the ex- fl 


ternal oblique mufcle; but as the internal, oblique, 4 


and tranfverfe mufcles, form no fhare in the ring, the ~ 


cord pafles by their lower edge, but not through it. 7 1 
At the place where the cord pafles the edge of the a 
internal oblique mufcle, it fends a bundle of flefhy ~ 


fibres down along the cord, which go all along the q 
cord, gradually extend towards the tefticle, expand- 
ing and growing thin upon the upper end of the tel. 


ticle, and gradually difappearing on its body. This is 2 


CXLVIII. The crEMAsTER muscLE of the TES- ~ 
TICLE, which is a thin flip of fibres from the internal 


oblique muftle of the abdomen; which is defigned- 
for fufpending the tefticle, and for drawing it up 3 i : 
? very : 
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very thick and flrong in the lower animals, as in bulls, 
dogs, &c.; is eafily found in man, but not always, 
being fometimes thin and pale, and hardly to be 
known from the coats upon which it lies. It appears 
to grow more flefhy in old agé, and to be thickened 
in enlargements of the tefticle, the better to {upport 
the weight. ? 

6. The ticament of the ru1ca * is a difting liga- 
ment, and not merely the tendon of the external ob- 
lique, rounded and turned in. It arifes from the fpi- 
nous proce(s of the ilium, and is inferted into the cref 
of the pubis. It receives the external oblique mutcle, 
for the tendon is implanted into it. Part of the flefh 
of the internal oblique mufcle arifes from the outer 
end of the ligament. It forms an arch under which 
the pioas and iliacus internus mufcles, and the great 
artery of the thigh, and its anterior nerve, pals out. 
The great vein, and the lymphatics of the limb, re- | 
turn under it to get into the abdomen; the lympha- 
tic glands of the groin lie there. The whole interftice 
is {urrounded and filled up by cellular fubftance and 
fat, but it is not firm; the playing of the mufcles, 
and the fat, and inguinal glands, keep it open and 
dax ; and at that point the bowels are apt to fall down; 
efpecially in women, where the {pine of the ilium ig 
high and the arch wide. So little are femoral hernic 
or the form of this opening underftood, that no particu- 
lar cufhion is adapted to this part; for it is fupported 
by the common bandage for the hernia of the groin: 

Vou. I. Ss And, | 

* This ligament of the thigh is named alfo the INGUINAL LIGA- 


MENT ; the cRURAL ARCH; the LiGamENT of PauparT; the LiGAe 
MENT of Fattopius, &c. 


~ 
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And, a few year ago, herria of the groin was not 
even known by anatomifts of the higheft name. For — 
Cowper fays (explaining Paupart’s ligament), ‘‘It is 
‘¢ not impoflible but that ruptures may fometimes 
‘* happen in this part; and I am apt to imagine this 
‘* to be the cafe when a rapture is very large, and 
** not to be retained by a ta 

It often happens, that in vomiting, in violent one 
ing, in ftraining at ftool, or in lifting heavy weights, 
thefe natural openings are forced, and the bowels de- 


fcend. The umsizicus is very feldom forced by fud- © 


den exertion, for it isa very firm ring; but often it is q : 
flowly dilated in pregnancy ; and hernia of the navel is ¢ 
infinitely more frequent with women than with men. | 
—The opening of the rc is often kept dilated by the 7 
bowels following the tefticle when it defcends; fo 7 
that though the accident be almoft forgotten, the : 
hernia often appears again in the adult: moft fre- 
quently the ring is forced in flrong young men by © 
hard and cortinued labour, or by fudden ftraining ; — 
but women are fafer from this kind of hernia, becaule | 
the round ligament of the womb is fmaller than the 
{permatic cord, and the ring in them is very clofe. | 
——ABDOMINAL HERNIZ are thofe which come, not. : 
through any natural opening, but through the inter- 
{tices of the mufcles, by the parting of the mufeular 
fibres on an accidental wound in the abdomen, or b 4 ; 
the operation of the Cefarean feGion; for a wound : 
of the abdominal mufcles feldom heals fo neatly as” 
not to leave fome {mall interftice, through which the 
bowels protrude. Thus any point may be forced by 
violence, any of the openings, or all of them, may b 

relaxe 
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relaxed by weaknefs, as in dropfical or other lingering 
difeafes : for itis from this caufe that herniz are more 
frequent in childhood and in old age; by the laxity 
which is natural to childhood, or by the weaknels 
natural to the decline of life. Often there feems to bea 
hereditary difpofition to hernia in certain houfes; the 
form of the openings of the abdomen being wider ina 
whole family, juft as the features of the face are pe- 
culiar. And I have feen a child with all thefe open- 
ings fo particularly wide, that upon the flighteft 
coughing or crying, herniz came down at every pof- 
fible point, at the navel, the fcrotum, the thigh, and 
in the fides of the abdomen, all at once; or, as one 
tumour was reduced, another arofe. 

The effets of the abdominal mufcles in -moving 
the trunk cannot be miftaken. The rectr pull the 
ribs downwards in breathing, flattening the belly, and 
bending the body forwards. The two oBLIQuE Mus- 
cLxs of one fide acting, turn the trunk upon its axis ; 
but the oblique mufcles of the oppofite fide acting, co- 
operate with the rectus in flattening the belly and 
bending the body: and the TRANSVERSE MUSCLES 
tighten the linea alba, fo as to give effec to all the 
others ; and particularly they brace the fheath of the 
recti muicles, fo as to give them their true effea. 

CALIX. The piapHracma is a Greek word, tranf- 
lated inter-feptum ; the tranfverfe partition betwixt. 
the abdomen and the thorax; the midriff: but it is not 
merely a tranfverfe partition, it is a vaulted divifion 
betwixt the thorax and abdomen; and not only is 
the middle raifed into a vaulted form, but its obli- 
guity is fuch, that though its fore part be as high as 

| S32 the 
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the fternum, its lower and back part avifes near the 
pelvis from the loweft vertebre of the loins. | 

It isa circular mufcle, which is flefhy towards its” 
borders, and tendinous in the centre ; which is con- 
vex towards the thorax, and concave towards the ab-— 
domen; becoming plain, or almoit fo, when it prefles ~ 
again{t the abdominal mufcles in drawing the breath; 4 
and returning to its convex form when the abdominal | 
mufcles rea&t in pufhing it back into the thorax. 

The diaphragm arifes, by one broad flefhy attach: e 


ment, from all the borders of the cheft, forming the | j ; 


upper or greater muicle of the diaphragm ; and it 7 


arifes below, by many fmall tendinous feet, from the a 


fore part of the loins, which, meeting, form what is | 


called the lefler mufcle of the diaphragm. ft, The @ 


CREAT OF UPPER mulcle arifes, firft, from under the xi- | 
phoid cartilage, and from the lower furface of the 1 | 
fiernum. 2dly, From all the falfe ribs; from the carti- | 


lage of the feventh, eighth, and ninth ribs; and from a 


the bony parts of the tenth and eleventh ribs; and © 
from the tip of the twelfth rib. Al thefe origins are, { 
of courfe, flefhy digitations or tongues, which inter+ : 
mix with thofe of the tranfverfe muicle of the abdo- j 


men. 3dly, From the tip of the twelfth rib to the lum- | 3 : 


bar vertebrae there is a ligament extended, which, ; 
going like an arch over the pfoas and quadratus lum- 7] 
borum muicles, is named LIGAMENTUM ARCUATUM | 
and from this another part flill of the great mutcle of 
the diaphragm arifes. ‘Thus the upper muicle of thes 
diaphragm has four chief origins, viz. from under the 
flernum and xiphoid cartilage ; from all the falfe cited 3 7 : 

from : 
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from the ligamentum arcuatum ;, and, in fhort, from 
all the borders of the cheft, from the xiphoid carti- | 
lage quite round to the vertebrze of the loins. 

2. The LESSER MUSCLE of the DIAPHRAGM, which 
arifes from the fpine, begins by four,{mall flender ten- 
dinous feet on each fide. ‘The firft of thefe, the long- 
eft one, arifes from the fecond vertebra above the pel- 
vis: it goes from the flat fore part of its body, and ad- 
_ heres to the fore part of all the lumbar vertebre as it 
mounts upwards. ‘The fecond rifes from the third 
vertebra, but farther out towards the fide of the ver- 
tebra.. The third arifes from the fide of the fourth 
vertebra. And the fourth tendon of the diaphragm 
arifes from the tranfverfe procefs of the fame fourth 
vertebra of the loins. But indeed we ought, in place 
of this minute demonftration, to fay, that it arifes 
from the four uppermoft lumbar vertebra by four 
tendinous feet, flat and gliftening, and adhering clofely 
to the fhining ligament with which the bodies of the 
vertebre are firengthened; that thefe tendons foon 
join to forma ftrong round flefhy leg, which is called 
the crus diaphragmatis; of which crura the left is the 
' {maller one ;’ and that thefe crura, joining, mixing, 
aad crofling their fibres, form a flefhy belly, the leffer 
mufcle of the diaphragm. 

3. The TENDON in the centre of the diaphragm is | 
determined in its fhape by the extent of thefe flefhy 
bellies ; for the great mufcle above almoft furrounds 
the central tendon. The fmaller mufcle below meet- 
ing it, the two divifions give it a pointed form be- . 
hind \ the tendon has the figure of a trefoil-leaf, or of 
the heart painted upon playing cards. The middie 

| line 
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line of this tendinous centre is fixed by the mem- 
brane which divides the thorax into two; the two fides 
go upwards into the two fides of the cheft, each with 
a form like the bottom of an inverted bafin; their con- 
vexity reaching within the thorax, quite up to the level 
of the fourth true rib: the proper centre of the dia- 
phragm is fixed by this connection with the mediaf- — 
tinum, that its motion might not diforder the action : 
of thé heart, which refts upon this point; and whofe © 
pericardium is fixed tothe tendon: but the convexity 
of either fide defeends and afcends alternately as the 
diaphragm contracts or is relaxed; fo that it is chiefly 
thefe convexities on either fide which are moved in 
breathing. q 
Thus is the diaphragm ihn ofa of one great and — 
circular mufcle before ;‘of one fmaller circular muf- — 
ele behind ; and of the triangular tendon, as the cen- 
tre betwixt them: and both in its flefhy and tendi- { 
nous parts, if is perforated by feveral veffels pafling 
-réciprocally betwixt the thorax and the abdomen. 
Firft, The aorta or great artery of the trunk paffes 
betwixt the crura or legs of the diaphragm, which like 

an arch ftride over it to defend it from preffure. 
Secondly, The ozsopHacus paffes through the ine 

phragm a little above this, and to the left fide: 
paffage is through the lower flefh belly, and fodgh 
the moft flefhy part of the diaphragm: and the muf 
culat fibres of the crura diaphragmatis firft crofg un- 
der thé hole for the cefophagus, then furround it, : 
then crofs again above the hole; fo that they form 
the figure of 8: and the GLLSphasils is fo apparently 
comprefied by thefe furrounding fibres, that fome 
anatomilts 
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anatomifts have reckoned this a fort of {phincter for 
the upper orifice of the ftomach. ait 4 

Thirdly, The great vena cava goes up from the 
abdomen to the heart, through the right fide of the 
diaphragm ; and this hole being of a triangular form, 
being in the hard tendon, and larger than the vein 
requires, there is no danger of ftrangulation in the 
vein. : 3 . . 

The tendon is compofed of fibres which come from 
the various fafciculi of this mufcle, meet and crofs 
each other with a confufed interlacement, which Al- 
-binus has been at much pains to trace, but which 
Haller reports much more fenfibly: ‘‘ Intricationes — 
‘6 varie et vix dicende;’’ irregular and confufed, 
crofling chiefly at the openings, and. efpecially at the 
yena cava, the triangular form of which feems to be 
guarded in a moft particular way. 

The lower furface of the diaphragm is lined with 
the peritonzum or membrane of the abdomen; and 
the upper furface is covered with the pleura or mem- 
brane of the cheft. The hole for the vena cava is fo 
large, that the peritonzum and pleura meet, and touch 
each other through this opening all round the vein. 

The chief ufe of the diaphragm is in breathing; and 
in this office it is fo perfect, that though there be 2 
complete anchylofis of the ribs (as has often happen- 
ed), the perfon lives and breathes, and never feels the 
lofs. The diaphragm is, in its natural flate,*convex 
towards the thorax; when it ats, it becomes plain, 
the thorax is enlarged, and by the mere weight of the 
air the lungs are unfolded and follow the diaphragm. 
No vacuum is ever found betwixt the diaphragm and. 
; the 


as clofely as if they adhered to them; and indeed when q 
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the lungs; but the lungs follow the ribs and diaphragm q 
they do adhere, it is not known by any diftrefs; fo we 


draw in the breath? and when the abdominal mutcles 3 
read, the diaphragm yields, goes back into the thorax, 


and grows convex again, by which we blow out the ~ 


breath; and while the diaphragm is acting, the abdo- 4 


fe 


minal mufcles are relaxed, yield, and are pufhed out, 
and leave the ribs free to be raifed by their levator muf- — 
cles. And again, when the abdominal mufcles read, : : 
the diaphragm in its turn yields fo that they at once © 
force up the diaphragm, and pull down the borders of — 
the thorax, affifting the ferrated mufcles which deprefs 5 
the ribs. | 4 
_ There is alfo in every great function fuch a won- — 


-derful combination of actions confpiring to-one end, 7 


as cannot be even enumerated here. But the alternate 
action and reaction of the abdominal mufcles draws in 
and expels the breath, promotes the circulation, and © 
ently agitates the’ bowels, while their more violent — 
actions difcharge the faeces and urine, and affift the | 
womb; and vomiting, yawning, coughing, laughing, | 


‘crying, hiccup, and the reit, are its ftronger and irre- — 


gular actions. The diaphragm might well be named ] 
by Haller, ‘‘ Nobiliflimus, poft cor, mufculus.””. And _ 
Buffon, who affedted the character of anatomift with _ 


} but little knowledge of the human body, might miflake ; 


its cenfral tendon for a nervous centre, the place of all: 
motions, and almoft the feat of the foul. For the an- 
cients confounded the names and ideas of tendon and 
nerve. And in ficknefs and oppreflion, lownefs and — 


fighing, in weeping or laughing, in joy or in fear, all 


our feelings feem to concentrate in this part. 


pus CHAP. © 
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THE MUSCLES OF THE PARTS OF GENERATION, 
AND OF THE ANUS AND PERINEUM. 


‘Tur mutcles of the parts of generation follow this di. 
vifion of the abdominal muicles more naturally than 
any other. — 

The ERECTOR PENIS is a {mall and flender muicle, 
which goes over the crus penis, and braces it back to 
the pubis. The erectores are fuppofed (by prefling 
the penis againit the pubis) to comprets the great vein, 
and fo caufe erection. The accELERATOR URINZ IS 
a mufcle which furrounds all the bulb of the urethra, 
and acts by a fort of fubfultus in difcharging the laft 
drops of the urine, and in throwing out the femen. 
And the TRANSVERSALIS PERINZI, which goes acrols 
the perineum, belongs rather to the anus thansto the 
penis. Phe spHincTer ani isacircular bundle of fibres 
which furrounds the orifice of the anus, and contracts 
it; and the LEVATOR ANI is a flat thin mufcle, which 
lines the pelvis, furrounds the rectum like a funnel, 
‘ Vou. I. = t and 
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and being fixed round the margin of the anus, raifes 
it up; and the coccycaus is but a part of it. The 
DETRUSOR URINE is the mufcular coat of the bladder; 
and- the sPHINGTER VESIC# is not eafily diftinguithed — 
from the detrufor urine, being but the fibres of i it, 
only thicker and ftronger at the lower and narrower a 
part of the bladder. ee 
The penis is compofed of two crura or cavernous _ 
bodies, which arife from the branch of each os ifchium, _ 
which foon meet to form the body of the penis; and _ 
of the corpus cavernofum urethre, which farrounds | 
the urethra, is attached to no bone, but begins juft be-. 
fore.the circle of the anus, by a bulging which is call. 
ed the bulb of the urethra; and the erector penis lies, 
along the crura, to draw them back to the pubis, and 
the accelerator furrounds all the bulb, and acts in. exe q 
pelling the femen or the laft drops of urine. 7 

CL. The execTor Penis is a delicate and flender : 
mmufcle, about two inches in length. It lies along the 
face of the crus penis of each fide. And when shel 
crura penis are inflated, the ere@ors are feen of theix ie 
proper length and form. The erector of each ide 
rifes by a flender tendon from the tuberofity of the os 
ifchium. It goes flefhy, thin, and flat, over the crt 
penis, like a thin covering. It ends in a delicate and 
flat tendon upon the crus penis, about two inches up; 
and the tendon is fo thin and delicate, that it is hardly y 
to be diftinguifhed from the membrane of the cavers 

nous body. 

The erectors lying thus on the fides of the penis, | 
have beencalled COLATERALES PENIS, OF ISCHIO-CAVER= : 
| NOSE . 


Sy 
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wosi, from their origin in the ifchium, and their infer- 
tion into the cavernous bodies. 

CLI. The rransVERSALIS PERINAI is often named 
tranf{verfalis penis; but its origin being in the tubero- 
fity of the os ifchium, by a delicate tendon, and its in- 
fertion into the very backmoft point of the bulb of | 
the urethra, where it touches the anus, its courfe is di- 
rectly acrofs the perineum; and its relation to the pe- 
rinzum and anus is very direct and evident, while its 
relation to the penis 1s rather doubtful. Often there 
is afecond mutcle of the fame origin and infertion 
running like this acrofs the perineum, named TRANS- 
VERSALIS PERINAI ALTER. 

This tranfverfe mufcle may, by bracing up the bulb 
to the arch of the pubis, have fome effect in flopping 
the vein on the back of the penis, and fo producing 
erection ; but its chief ufe muft be in preventing the 
anus from being too much protruded in dilcharging 
the faeces, and in retracting it when it is already pro- 
truded. | 
CLI. The accererator mutcle is not a fingle muf- 

cle, as it is often defcribed: it is manifeftly a pair of 
’ mufcles furrounding the whole of the bulb of the ure- 
-thra. For there is along the lower face of the bulb a 
white and tendinous line, correfponding with the out- 
ward line or feam of the perinzum. ‘This line diftin- 
guifhes the bellies of the two mutfcles: the fibres of 
each fide furround their proper half of the bulb with 
circular fibres, winding obliquely round the bulb; and 
each mulcle ends in its feparate’ tendon, which is de- 
licate and fmall, and which, leaving the bulb of the u- 
rethra, turns off obliquely to the fide; fo that the tendon 
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of each fide goes out flat and thin upon the crus penis 
of its own fide, a little higher than the infertion of the 
erector penis; and thus it embraces the bulb itfelf 


with its two crura. We know and feel its convulfive — 


involuntary action in throwing out the feed; and we 


are confcious that we ufe it as a voluntary muicle inv 


emptying the urethra of the laft drops of urme. 
CLIII. The spHincTER ANI mufcle is a broad circu- 


lar band of fibres which furrounds the anus.. It arifes’ 


from the point of the os coccygis behind. It fends a 
neat {mall flip forwards, by which it is attached to the 
back part of the accelerator mufcle. It is of a regular 
oval form, and is two inches broad, and is for a very 
obvious reafon ftronger in man than in animals. Some 
choofe to enumerate two fphinéter mutcles, of which 
this is the external or cutaneous; and what they de- 
icribe as the internal one, is merely the circular fi- 
bres, or mufcular coat of the inteftine, ftrengthened a 
little towards the anus, but not a diftin@ mufcle. Its 
effect is to fhut the anus. ae 

CLIV. The revaror ani mulcle is defcribed as a 
pair of mu{cles, one from each fide: but it is properly 
one broad and thin mufcle,-which arifes from the inter- 


nal furface of all the fore part of the pelvis; and from. i 


its breadth it has been named MUSCULUS ANI LATUS. 


It continues its origin from the internal furface of the. : 
pubis, all the way round to the facrum. It grows gra. 7 


dually {maller as it goes downwards to furround the 
anus. So it is inferted into the circleof the anus, into 
the point of the os coccygis, and is mixed with the 


fphinéter ani mufcle. The whole pelvis is lined with 


it like a funnel or inverted cone ; the-wider part re- 
S34 prefenting 
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prefenting its origin from the pelvis, the narrower part 
its infertion into the anus. Thé whole bladder is fur- 
rounded and covered by this mufcle; the urethra 
_ pafies through a fplit in its fibres; and no operation of 
lithotomy can reach the bladder from below without: 


cutting through this mufcle. It raifes the anus, and. 


at the fame time dilates it ; opening the anus for the 
paffage of the feeces, and fupporting it, fo as to pre- 
vent its being protruded. Thus it is not for fhutting 
_ the anus, as fome have fuppofed,-but is the dire an- 
tagonift of the {phincter ani mufcle.” By enclofing the 
bladder, the levator ani acts upon it alfo; for the neck 
of the bladder pafling through a flit in its fibres, while 
the levator ani is acting, this flit is drawn, as it were, 
round the neck of the bladder, and fo the urine is for 
the time prevented from flowing. It is as a fphin@er to 
the bladder, which prevents our pafling the urine and 
feeces at the fame moment. By furrounding the lower 
part of the bladder, and enclofing the proftate gland, 
and the veficulz feminales, which lie upon the back 
of the bladder, this mufcle affects thefe parts alfo; 
and is perhaps the only mufcle which may be fuppofed 
to empty the velicule, or to comprefs the gland, pul- 
ling upwards at the fame time, fo as to prefs the back 
of the penis againtt the pubis, to maintain the erection, 
and to aflift the accelerator mufcles. By enclofing 
the bladder, veficule, proftate, and anus, this mufcle 
produces that fympathy among the parts which is of- 
ten very diftrefling ; as in gonorrhaea, the ftone in the 
bladder, conftipation, piles, and other difeafes of thefe. 
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parts: for piles, conftipation, or any caufe which may 


excite the aClion of the levator mufcles, will caufé es 
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rections, a defire to pafs the urine, and an obftrudciion 
in the difcharge of it. # | 

CLV. The muscutus coccycusisa thin, flat, muf- 
cle, which arifes by a narrow point from the infide of 
the pelvis at the {pine of the os ifchium; is implanted, 
expanded, and flefhy, into the whole length of the os 
coccygis ; can be ufeful only by pulling up the point 
of the os coccygis, which is juft equivalent to railing 
the circle of the anus; fo that from every circum- 
ftance of its form and ufe, it might be fairly enough 
defcribed as being merely the back part of the leva- 
tor ani miutcle. 

The perineum, where the bulb begins, is the point 
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into which all the mufcles are united; for the accelera- 

tor mu(cle, and the {phinCter ani mufcle, touch at the 

beginning or point of the bulb; and a-{mall point- — 

ed flip of the fphinter ani, going upon the bulb, con- 

nects them firmly together. The traniverfalis perinal ~ 
e 


come acrofs the perineum from either fide; and the leva- 
tor ani mufcle comes down to meet the {phin@er ; fo | 
that the {phindter ani, the levator ani, the tranfverfalis. — 
perinei, and the accelerator urine mutcles, all meet in i 
one point, viz. the back of the bulb. They fecure the & 
perinzum, and fupport the heavy vilcera of the abdo- q 
men: if they be unfkilfully cut in performing litho-. x 
tomy, it will be difficult to extract the ftone. In that i 
eperation the incilion pafles by the fide of the anus, 
and on the infide of the tuber ifchii; and our knife 
accordingly cuts clean acrofs the tranfverfe mufcles, 
which ftand as a bar acrofs the perineum ; it paffes 
by the fide of the erector mufcle, need not touch it, — 
or touches it flightly, and by a fort of chance: It ond | a 
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net touch the accelerator mufcle; for whoever {ays 
he cuts the accelerator, cuts too low, and performs 
his operation ill. After the firft incifion we get deep 
into the pelvis, and cut the levator ani. The fur- 
geon does not obferve thefe mufcles, on account of 
any danger which may attend wounds of them, but 
takes them as marks for the true place of his inci- 
fion; and a good operator will be careful to have them 
fairly eut, that they may be no hinderance to the ex- 
traction of the ftone *. 


CHAP. 
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* The detrufor urine is but the mufcular coat of the bladder; the 
{phinGer vifice, or mufcle of the proftates, i 1s but a denfer fafciculas 
of this common coat of the bladder. I fhould no more think of de- 
{eribing them here than of defcribing the coats of the inteftines or 
flomach. Thefe mufcles of internal parts, with the mufcleés of the j in- 


ternal ear, é&c. I referve for thofe books which defcribe tlie organs and 
wilcera. 
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MUSCLES OF THE THIGH, LEG, AND FOOT, 


“y 


MUSCLES MOVING THE THIGH-BONE, 


Tz mufcles belonging to the thigh-bone arife all 
from the pélvis or trunk. The psoas MAGNUS and ILI- 
ACUS INTERNUS come from within the pelvis, at its fore 
part, and, pafling under the femoral ligament, go down 
to be implanted into the trochanter minor; and by this 
‘obliquity of their infertion, they turn the toes out- 
wards, and bend the thigh. Other mufcles come.from 


the lower and fore part of the pelvis; as the PECTINALIS,. 
TRICEPS, and OBTURATOR EXTERNUS, which arile from~ 7 


the arch of the pubis, and go down to be implanted into 
the linea afpera, and lefler trochanter ; and they, pul- 
ling the thigh towards the body, are called the appuc- 
Tors. Others arife from the facrum and back part of 
the pelvis, as the GLuTa1, which, coming directly for- 


wards to be implanted into the greater trochanter, pull 
back the thigh; and a fourth fet coming alfo from ~ 


the internal furface of the pelvis, viz. the oBDURATOR 
INTERNUS, and the PY RAMIDALISs, come out through the 
back openings, turn round the pelvis as round a pul- 
ly, and roll the thigh, and draw it back. This com- 

pletes 
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pletes the catalogue of thofe mufcles which move the 
thigh. 

1. The psoas MAGNUS, ILIACUS INTERNUS, PECTI- 
NEUS, TRICEPS, OBTURATOR EXTERNUS, Which, co- 
ming from before, are inferted into the leffer trochan- 
ter, and bend the thigh. 

2. The GLUT AI, GEMINI, PYRIFORMIS, OBTURATOR 
INTERNUS, and QUADRATUs, which come from behind, 
are implanted into the great trochanter, and extend 
the thigh; and it hardly need be remembered, that 
as, when the arms being fixed, their mufcles raife the 
weight of the body, as in climbing or in turning 
over a bar, by grafping with the hands; fo the muf- 
cles of the thigh move that thigh only which is loofe 
and free from the weight of the body, while the 
muicles of the other thigh, which is fixed by the 
weight of the body, move not the thigh, but the trunk 
upon the thigh; fo that our walking is performed not 
fo much by the muicles of the thigh moving the limb, 
as by their moving the pelvis, i. e. rolling the trunk 
upon the limb. 


MUSCLES MOVING THE THIGH. 
1.THE THIGH IS MOVED BACKWARDS AND OUTWARDS 


planted into 4 Trochanter major, 
the 


medius, 


By the Gluteus maximus, which is im- Sr afpera, 


minimus, Top of trochanter, 


2. THE THIGH IS MOVED BACKWARDS, AND ROLLED 
UPON ITS AXIS, 
By the Pyriformis, 2 which is ( Root of the trochanter, - 


ens 


Gemini, implant- famine 
Obturator externus, ¢ ed into ‘Sceunieuiaenemamnies 


——--———— internus, | the [ eh 
Quadratus, | \ betwixt the trochanters. 
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3. THE THIGH IS MOVED FORWARDS AND INWARDS 
By the Pfoas magnus, Ti ochanter minor, 
Iliacus Internus, 
Pectinales, 
Triceps, 


which ‘is imm- 
pes se 


planted -in- 


dustin: Linea afpera, : 


erste: eS 


Fascrauis. I begin with this mufcle, as it is necef- 
{ary in the diffetion. he thigh is inclofed ina very 
ftrong fheath, which, like that of the arm, fends down 
among the mufcles {trong tendinous fepta or partitions ; 
and the mufcles are inclofedin thefe fepta, andthe great 
mufcles. of the leg are fupported by it in their ftrong 
and continual aétions. The tendinous fafcia of the 
thigh arifes chiefly from the fpine of the ilium, partly i 
(over the groin) from the external oblique mufcle ofthe — 
abdomen. Every fafcia has fomething added by each 
mufcle, and takes a new increafe and adhefion at each 
bone which it pafles. ‘It is always ftrengthened by 
adhefions to joints, and comes down from them thicker 
upon the mufcles below; and fo this fafcia of the thigh, 
which arifes chiefly from the {pine of the ilium, de- 
{cends, covering all the mufcles of the thigh: it fends 
partitions down to the linea afpera and trochanters ; 
it has a new adhefion and a new fource of tendinous — 
fibres at the knee; it adheres moft remarkably at the 
inner fide of the tibia, and then defcends to the bran; : 
it covers all the leg, and is again reinforced at the ‘ 
~ ankle: and this I believe to be a jufter hiftory than the 
common idea of making it an expanfion of the {mall | 
tendon of the fmall mufcle, which Iam now todefcribe; 
for the fafcialis is too effentidl to the ftrength of the | 
leg to depend upon fo inconfiderable an origin, and | 

| would, 
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would be found there though this mufcle were away, 
as in the palmaris of the hand. 

This fafcia confitts properly of two plates; one is that 
_ which comes down from the creft of the ilium, and 
from the mutcles of the belly; the other, that which 
arifes purely from the tendon of the mufculus fafcialis, 
and which is at the fame time connected with the cap- 
fular ligament of the femur and with the trochanter ; 
and fo the mufcle lies betwixt the two plates of the 
fafcia ; and as the fafcia at this part takes at leaft a 
reinforcement from the capfular ligament, and from 
about the trochanter major, the fafcialis mufcle may be 
{aid to be inferted into the trochanter. 

So this great tendinous fafcia has thefe connections: 
the creft of the illum; the ligament of Paupart at the 
rim of the belly ;. the creft and arch of the pubis; the 
tuber ifchii, and fo back along the coccyx to the ridge 
and proceffes of the facrum ; the ligament of the joint, 
the great trochanter, and the linea afpera, all the 
_way down to the knee, where its laft adhefion is very 
‘ftrong, and from whence it comes off again much 
ftrengthened. 

It is thicker on the outer fide and back part, and 
very thin on the inner fide of the thigh; and it dives 
with perpendicular divifions among the mufcles of ss 
thigh. 

CLVI. The Fascrauis mMuscLe. The mutcle is right« 
ly named tenfor vaginze femoris; for hardly any other 
ufe can be affigned. It arifes fic the upper {pinous 
procefs of the ilium, i, e. from the fore part, or very 
point of its fpine, by’a tendon of about an inch in 
Jength. It is very {mall at its origin and at its ter- 

Uu2 mination, 
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mination. It is thick and flefhy in the-middle, {well- 
ing out. It extends downwards, and obliquely back- 
wards, almoft to the middle of the thigh; and there 
it terminates obliquely, betwixt the two lamellz of the 
membrane to which it belongs. 

Its ufe is chiefly to make the fafcia tenfe, to prepare 
the mufcles for ffrong action; and perhaps, by its ad- _ 
hefions about the trochanter, it may have fome little — 
effet in rolling the thigh, fo as to turn the toes in- 
wards, and oppofe the Gemini. : 

CLVII. Psoas macnus.—This and the following 4 
mufele come from within the body to move the thigh _ 
forwards. This is a very long and flefhy mufcle; of — 
confiderable ftrength; of conftant ufe; perpetually 
employed in moving the thigh forwards, or in fupport- 
ing the pelvis upon the thigh-bone, fo as ta preferve if 
the equilibrium of the body. : 

It isnamed from PsoA LUMBUS; is alarge er mut. i 
cle, very ftrong, of great length, filling up all the fpace ‘ 
upon either fide of the fpine, and bounding the pelvis _ 
at its fide. It comes from under the ligamentum ar- 
cuatum of the diaphragm ; for it arifes firft by its up- « 
permott head from the lait vertebra of the back, then ¢ 
fucceflively from each of the vertebre of the loins. It ¥ 
fticks clofe to the lumbar vertebra ; for it arifes, noton- 
ly from the tran{verfe procefles, but from the fides of ‘ 
the bodies. ‘Thefe heads do not appear; for they are 
coyered by the body of the mufcle, which goes down \ 
thick and round till it reaches the facro-iliac fymphi- 
fis, and then, being united to the internal iliac muicle, \ 
they defcend through Paupart’s ligament. 3 2 
CLVIW. The | 
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CLVIII. The Psoas parvus doesnot, like this, be- 
long to the thigh, but is a mufcle of the loins which 
arifes along with this one from the laft vertebra of the 
back and the firft of the loins. It is a {mall and deli- 
cate muicle; ends in a flender tendon, which goes down 
by the inner fide of the great pfoas, but does not go 
- out of the pelvis along with it: it {tops fhort, and is 
implanted into the brim of the pelvis, into the os 
ilium, near the place of the acetabulum: it bends the 
fpine upon the pelvis. This mufcle is more regular 
in the monkey: in the dog it is feldom awanting. It 
is faid to be more frequently found in women than in 
men: in both it often is not to be found; but fome- 
times in ftrong and om men three pioas iin have 
been found. | 

CLIX. The riracus InTERNUS Is a thick, very 
flethy, and fan-like muicle, which occupies the whole 
concavity. of the os ilium. 

Its origin is from the internal lip of the crifta iii: 
it adheres to all the concave furface of that bone 
down to the brim of the pelvis; to the fore part of 
_ the bone under the fpinous procefs ; and to a part als 
fo of the capfular ligament of the joint: all its radia- 
ted fibres are gathered together into a tendon at the 
ligament of Paupart. This tendon is longer on the 
lower than on the upper furface: for below it flides 
on the pubis as upon a pulley, and continues tendi- 
nous that it may bear the friction; but above it is 
unconnected, or it is connected only by loofe cellular 
_ fubftance; and there it is quite flefhy. Juft under the 
ligament the two. tendons are joined; whence they 

bend 
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bend obliquely round to. be implanted into the seiies 
trochanter. 

The pfoas magnus aud iliacus internus are two very 
powerful mufcles. ‘Their chief ufe is to bend the 
thigh, and more peculiarly of the lumbar one to fup- 
port the body. ‘lhe great blood-veflels come down 


along with thefe two mufcles: The mufcles and vef- 


fels are both furrounded with loofe cellular fubfiance. 
Matter often forming behind the abdomen, round the 
pfoas mufcle, is named the pfoas abfcefs ; and pene- 


trating under Paupart’s ligament, burfts in the thes : 
at laft, and is commonly fatal. t 
CLX. The recTineus, or PECTINALIS, isfonamed 
from its arifing at the pecten or pubis; is a broad flat 4 
fquare mufcle ; lies along fide of the laft defcribed i 
mufcles; and is inferted with their common. tendon. } 
It arifes flat and flefhy from that line of the pubis ‘ 
which forms the brim of the pelvis, and is implanted 
into the linea afpera by a tendon flat and long, pretty — : 
nearly of the fame extent and fhape with its origin.» j 
(. This mufcle lies immediately under the {kin and ; 
fafcia lata; and by its bending round under the thigh- c 
bone it has three actions: to clofe the knees toge- : 
ther ; to pull the thigh forward; to perform rotation, i 
turning out the toe; and in certain pofitions of the : 
limb it will pull the thigh back, eo the extenfor ‘ 
muicles. ; i 
CLXI. The triceps rEmoris is a mee flat ive } 
cle, with three heads, arifing from the pubis, and in- ; 
ferted into the whole length of the linea afpera down : 
to the condyle, ‘and ferving for preffing the knees to- 
| sia i or bringing the bse forwards. : 
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The triceps confifts of three heads, which lie in dif. 
ferent layers, one above the other; and have fo little 
connection among themfelves, that they have been 
more commonly, and I think properly, defcribed as 
three mufcles. .Thefe three parts of the mufcle are 
indeed for oné common ufe: but they are of very 
different forms; for they do not even lie on the fame 
plane: one is long; another fhorter by one half; a 
third longer than both the other two; fo that they 
have been commonly defcribed under the names of 
ADDUCTOR PRIMUS OF LONGUS; ADDUCTOR SECUNDUS 
OF BREVIS; ADDUCTOR TERTIUS OF MAGNUS. 

1. The appucToR LonGus is the uppermoft layer 3 
its border (for it, like the pedctinalis, is a flat mufcle) 
ranges with the border of the pectinalis. It arifes 
from the upper and fore part of the pubis by a fhort 
roundifh tendon, very ftrong: it {wells into a thick 
flefhy belly, not round, but flattened; the belly grows 
flatter as it goes down towards the thigh-bone; it ends 
in a flat and fhort tendon, which is inferted web-like 
into the linea afpera in all its middle part, viz. about 
four inches. Thus the muicle is of a triangular form, 
with its. bafe in the linea afpera, and its apex on the 
pubis. Its head or origin lies betwixt the pectinalis 
and the gracilis: its upper edge ranges with the pec- 
‘inalis ; its lower edge lies upon the triceps magnus. 
It is called longus, becaufe. it is longer than the next 
head. ’ 

2. The appucTor Brevis lies under the adductor 
longus, and is of another layer of mufcles; for as the 
firft layer confifts of the peétinalis, triceps longus, and - 
gracilis, this layer confifts of the obturator externus, 

; triceps 
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triceps brevis, and triceps longus. The triceps brevis 
is exceedingly like the former, in rifing near the fym- 
phifis pubis, by a thick and flattened tendon, {welling 
like it into a ftrong flefhy belly ; like it, it grows flat, 


and is inferted by a fhort flat tendon into the inner 


trochanter and linea afpera. But it differs in thefe 
points: that it is lefs oblique; for this mufcle being 
fhorter, goes more directly acrofs betwixt the pelvis 
and the thigh: that it is placed higher than the laft; 
fo that whereas the adductor longus is inferted into 


the middle of the thigh-bone, this one is inferted into’ 


the leffer trochanter, and only the upper part of the 
linea afpera; and the triceps longus is a fuperficial 
mu(fcle, while this is hidden under it and behind it. 
The longus takes its rife from the very creft of the 
pubis; this.takes its origin from the fore part of the 
pubis, from the limb juit under the creft, fo as to be 
immediately under the head of the longus. | 

3. The appucTork MAGNUS, the third head of the 


triceps, isa very long and flat mufcle, lying behind the 


other heads. It arifes by a fhort tendon, juft under 
the tendon of the adductor brevis: it continues to 
have a flefhy origin all down the ramus and the tu- 


ber ifchii (i. e.), from the flat edge of the thyroid 


hole. From this broad origin it goes to be implanted 


into the thigh-bone the whole length of the linea af 


pera, its fibres having various degrees of obliquity ac- 
cording to their infertion ; for the uppermoft fafciculi 
go almoft direAly Boe to be inferted flat into the 
_ upper part of the linea afpera; the fucceeding fafci- 
culi go more and more obliquely as they defcend, the 
lower part of the. muicle following that rough line 
which 
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which leads to the condyle; and the laft fibres of all are 
implanted by a tendon of confiderable length into the. 
condyle itfelf. This adductor magnus makes, as it 
were, a flat partition betwixt the fore and the back 
parts of the thigh ; and it is about three inches above 
the condyle that the great artery pafles betwixt this 
_tendon and the bone, perforating the triceps, to get 
from the fore to the back part of the thigh, and down 
into the ham. 

The ufe of all thefe mufcles is entirely the fame, 
making allowance for their various degrees of oblique 
infertion ; and they muft be very powerful, by the 
great diftance of their origins from the centre of that 
bone which they move: fo that while other mufcles 
pull in a direction very oblique, thefe three heads ‘of 
the triceps muft pull almoft at right angles, the moft 
favourable direction of all. | 
 CLXIL. The osruraror exTernus is named after 
the obturator ligament, from which it arifes.. The li- 
gament and the mufcles fhutting up the foramen thy- 
roideum are named OBTURATORS; and it is fometimes 
mamed ROTATOR FEMORIS EXTRORSUM, from its turn- 
ing the thigh outwards. It arifes from the ramus of 
the ifchium and pubis where they form the margins of 
the thyroid hole ; and from the outer furface of the li- 
gament, which it occupies entirely, leaving only room 
for the obturator veflelsand nerves, Itisa fhort muf- 
_cle; its origin is broad, and its infertion narrow, fo that 
it 1s of a conical form ; for the fleth of this mufcle js 
gathered very foon into a round fhort tendon, which 
twifts under the thigh-bone betwixt it and the pelvis ; 
fo that it is in a manner rolled round the thigh-bone,be- 

Vou. I. : Xx xX ing 
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ing inferted into the root of the great trochanter. It — 
pulls the thigh forwards, but is more peculiarly a ro- _ 
tator of the thigh. This mufcle is of the fecond lay- . 
er; and the fucceflion of all the mutcles is this . the 
upper layer confifts of the pfoas and iliacus, where © 
they come out from the abdomen ; of the pectinalis ; ; 
and of the long head of the triceps: the fecond layer 
confifts of the fhort head of the triceps: and the third 
layer confifts of the obturator externus at the upper — 
part, and of the triceps magnus, or third head of the © 
triceps, all down to the condyle. i 
Giutrai.—There are three glutz1 muicles, each | 
under the other, and each fmaller than the mutcle 
which covers it. The First, arifing from the back — 
part of the ilium, the back of the facrum, and the fa- ‘ 
cro-feiatic ligament, forms the whole hip, and defcends © 
~ {fo low as to be inferted into one-third of the length of — 
the linea afpera, and into the root of the great trochan- 
ter. ‘ 
The seconp arifes from all that portion of the ilium 
which is before this one, and from the back of the © 
bone, and goes down to be inferted into the very top 
of the great trochanter. t 
The ture arifes from the back of the bone below 
the laft, down to the acetabulum and facro-{ciatic _ 
finus; and it is inferted into the root betwixt the apex : 
of the great trochanter and the neck of the bone. : 
CLXII. The cruravus maximus arifes from the 
back of the ilium one half its length; from the join- — 
ing of the ilium and facrum ; from all the fpines and | : 
irregularities of the facrum ; and from the facro- feia~ : 
tic ligament, Its thick flefhy ‘fafcicula come in a wind- _ \ 


ing 
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ing and oblique direction down to the thigh-bone; and, 
being gathered into a flat and pretty broad tendon, it 


is inferted into the root of the trochanter major, and 
_ down three inches of the linea afpera. ‘This is one— 


of the largett and moft flethy mufcles of the body; 
covers all the other mufcles of the hip; forms the 
contour of the hip; pulls the thigh backwards, or 
the body forwards upon the thigh when the thigh is 
fixed: and being a wide {preading mufele, which in 
a manner furrounds its joint, its different portions act 
with different effects; not only according to their na- 
tural direQlion, but according to the accidental pofi- 


tions of the pelvis with regard to the thigh-bone. 


CLAIV. The GLut#us MEDIUS or MINOR is {mall- 
er than the former, but like it. It arifes from all the 
outfide of the ilium not occupied by the gluteus ma- 
jor. It, like the other, is a fan-formed muicle; for 
its fibres converge from its broad origin in all the 
back of the ilium, to form a fhort flat tendon, which 
is inferted into the back or into the very top of the 
great trochanter. It lies in part under the gluteus 
maximus; but its chief part lies before the glutzus 
maximus: and as certain portions of the mufcle are 
before the thigh-bone, there are pofitions of the pelvis 
and thigh bone in which it will pull the thigh fore- 
wards, although its proper office is to aflift the glu- 


 teus magnus in pulling the thigh backwards, and 


moving it outwards from the body. 
CLXV. The cLurzus minimus isafmall radiated 
mufcle, which lies deep and quite under the former. 


It has, compared with the former, a very narrow origin; 


tor it ariles chiefly from the loweft part of the back of 
aw X2 the 
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the ilium, viz. that part which forms, the focket for _ 
the thigh-bone, and a little higher up; and from the 
border of the {ciatic notch. It forms a fhort, flat, and 
ftrong tendon, which is fixed under the root of the 
trochanter major, betwixt the trochanter and the neck 
of the bone: fo that thefe mufcles are inferted in this 
fucceffion ; firft, the great gluteus, below the root of 7 
the trochanter, and into the linea afpera; the middle ~ 
glutzeus into the back and top of the trochanter; and 
the {malleft of the glutzi 1s implanted into the rough- 
nefs under the root of the trochanter. 

Gemini.—The gemini are two mufcles, or rather 
one biceps mufcle; but the heads are fo diftin@ that ~ 
they are reckoned two, and fo sunek alike that they 7 
are named GEMINI. 

CLXVI. The uppermoft, the basi and ftronger 
mutcle, arifes from the ipinoys evo of the os it- 
chium. 

CLXVII. The fecond, or fmaller head, arifes in like 
manner from ‘the tuber ifchii, upon its ball or outer 
end. They are flefhy in their whole length. ‘They 
meet and unite their tendons at the great trochan- — 
ter. They are inferted firmly, along with the follow- | 
ing tendon, at the root of that procefs. q 

CLAVIH. The pyriroxmis, fometimes called ili- 7 
acus internus or pyramidalis, comes from the lollow 4 
of the facrum, runs in the fame Jine with the leffer © 
gluteus, and is inferted with the two laft named muk& 7 
cles in the root of the great trochanter. My 

Its origin is from the hollow of the facrum, rifling a 
from the vertebra of that bone by three or four fmall. a 
flefhy digits, and from the facro-{ciatic notch ; it runs 4 
betwixt © 
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betwixt the gluteus minor and the gemir& and its 
round tendon is inferted betwixt them, fomewhat con- 
nected with each. , 

The pyriformis, gemini, obturator internus, and 
quadratus, form what fome anatomifts have called 
MUSCULI QUADRIGEMINI; and they are fo much alike 
in infertion and ufe, that it would be wafte of time to 
repeat what has been faid of the gemini and obturator. 

This mufcle, the pyriformis, like the others, rolls 
the thigh outwards. It name is from its fhape. 

CLXAIX. The opruxator INTERNUS, once named 
MARSUPIALIS Or BURSALIS, arifes from all the internal 
furface of the obturator ligament, and from all the 
edges of the thyroid hole, from the ilium, ifchium, and 
pubis: So it arifes within the pelvis; comes out by 
turning round the ifchium in the notch betwixt its 
tuber and its fpine. Its origin is therefore circular and 
fiefhy. It runs along the infide of the os ifchium, turns 
round that bone betwixt the {pinous procefs and the 
tuber. The hollow there is guarded with cartilage ; 
and this tendon runs in the hollow, like a pulley round 
a rope; pafling this, it runs betwixt the two legs of 
the gemini, and its tendon is united to theirs; and the 
three, appearing almoft like one tendon, are inferted 
together into the root of the trochanter major. Thefe, 
then, might with fome propriety be named one mutfcle: 

ail the three, viz. the two gemini mufcles and the 
obturator mutcle, pafling between them, were once ac- 
counted as one mufcle, and then it feemed to bea 
muicle with two bellies and an intermediate tendon ; 
and this intermediate tendon, with two flefhy ends, 
give it the appearance of a purfe, and thence it was 
named MUSCULUS MARSUPIALIS, OF BURSALIS. 
CLAX, The 


e 
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CLXX& The quapRaTus FEMORIS, is a thin flat 
mufcle, pafling in a tranfverfe direction betwixt the 
tuber ifchii and the thigh-bone. 

It arifes from the lower and flattened furface of the 
TUBER ISCHII by a fhort tendinous beginning. It goes 
a little obliquely upwards and outwards, and is in- 
ferted into the back of the great trochanter, in that 
roughnefs which is found juft where the trochanter is 
joined to the bone, and goes obliquely betwixt the 
trochanter major and the trochanter minor. > 

It rolls the thigh-bone, fo as to turn the toe out- 
wards, and pulls it almoft dire@ly backwards. 


~The motions of the TH1cH muft be performed by 
many very ftrong mufcles, as it moves under the 
weight of the whole body; and it feems to be curi- 
oufly contrived, that the mufcles fit for moving the 
thigh forward fhould, in certain pofitions of the thigh, 
move it backwards; alfo giving an increafe of {trength 
to that motion of the thigh in which moft ftrength is 
required. 

There are but two, or chiefly two, points for infer- 
tion; the trochanter major and the trochanter minor. 
Thefe two points are fo oblique, that no one mufcle, 
nor fet of mu{cles, performs any direct motions; for 
they all twift round the bone’s axis, to get at their in- 
fertion. The glutei, the pyriformis, the gemini, the 
quadratus, the obturator internus and obturator ex- 
ternus, all bend round the axis of the thigh-bone, to 
reach the TROCHANTER MAjor. Thefe now may be 
called the abduétors of the thigh, to pull it outwards ; 
but we fhould conclude from this direction, that they 

could 
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could not pull the thigh backwards, for the thigh- 
bone would turn on its axis and elude their action. 
The pfoas magnus, the iliacus internus, the pectina- 
lis, and the triceps, do in the fame manner go round 
the inner fide of the bone: the two firft to be im- 
planted into the trochanter minor, the two latter into 
the linea afpera, juft below it. Thefe are juftly na- 
med adductors of the thigh: their chief ufe is to 
draw the thighs together: And this is the combined 
effect of thele two fets of mufcles. When the adductors 
— act by themfelves, they pull the thigh forwards, moving 
| the leg, rolling the thigh-bone, and turning the toe out 
in a graceful ftep ; which is moft peculiarly the effe& of 
the pectinalis and triceps. But when we are to finifh 
the motion, by pulling forward the body, which is the 
fame with pulling back the thigh, it is not merely 
the antagonifts of thefe mufcles, as the glutzi, the ge- 
mini, &c. which muft act. Were the glutzi to ad 
alone, they would rather turn the thigh upon its axis 
outwards than pull it back; but the triceps, &c. act 
again in conjunction with the glutei, &c. and by the - 
action of the triceps, the inner trochanter is fixed ; 
the further rolling of the thigh is prevented ; the full 
effect is given to the glutei mufcles. When the glutzi 
act, they pull the thigh dire@tly backwards, aflifted by 
the triceps, pectinalis, and others: for now the thigh- 
bone is fo far advanced before the body;-that thofe 
mufcles, as the triceps, which were benders of the 
thigh in its firft pofition, are extenfors when it is ad- 
vanced a ftep before the body; or, perhaps, it will 
be more explicit to fay, that when the thigh is moved | 
one ftep before the body, the iliacus internus, pfoas 
: magnus, 
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magnus, and triceps mulcles, co-operate, agree with the 
glutzi mufcles in bringing the trunk forwards to fol- : 
low the limb, and then in fixing and ftiffening the © 
trunk upon that limb, till the other thigh is advanced 4 
a fecond ftep before the body. 7 


The muscues of the tec are the moft fimple of all: 
for the knee is a mete hinge, at leaft it is fo in all our , 
ordinary motions; fo that there is no action to be per- 
formed but thofe of mere flexion and extenfion ; and 
there are only two clafles of mufcles to. be asia: 
the extenfors and the flexors of the leg. ] 

rt. The extensors of the tec. The only mufcles — 
which extend the leg are thofe four, which may be — 
very fairly reckoned a quadriceps extenfor cruris. 
Indeed the French anatomitts arrange them fo. Sab- 
batier calls them the triceps femoris. Thefe mutcles, 
which all converge to the patella, and are inferted in 
ity aber: | 
Redctus Femoris, Vattus Externus, 

Crureus vel Femoreus, Vaftus Internus. 

And thefe are allimplanted by one tendon; becaufe 
the joint being a hinge, bending only in one direGtion, 
its mufcles could have given but one motion, however , 
oblique their origin and courfe had been. y 
2. The FLExors of the Lec are one on the outfide 
and four on the infide of the leg; the tendons of the 
outfide being implanted into the upper knob of the ~ 
fibula, and thofe in the infide into the rough head of t 
the tibia, forming the hamftrings, and extending their § 


tendons or aponeurotic expanfions downwards upon 


INSIDE 
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INSIDE FLEXORS. 


Sartorius, -Gracilis, 
Semitendinofus, Semimempbranofus, 
OUTSIDE FLEXOR. 

Biceps. 


FLEXOR lying in the HAM. 
Mufculus Popliteus. 


EXTENSORS OF THE LEG. 


CLX XI. The recrus remoris, fometimes rectus 
CRURIS, 1s fo named from its direction; itis a thin flat 
mufcle, and arifes by two heads. The firft or greater 
' head arifes from the lower {pinous procefs of the ili- 
um by a fhort round tendon; its fecond head is in a 
different and fomewhat of a curved direction; for it 
comes from the edge of the acetabulum and from the 
capfular ligament. Thefe join together, and form a 
flat tendon of four inches in length, which becomes 
gradually flefhy and larger down to its middle, and 
then again contracts towards the patella in the fame 
gradual manner. There is a middle tendinous line 
running the whole length of the mufcle, efpecially — 

confpicuous on its back part; and towards that cen- 
tral line all the mufcular fibres converge. 

The rectus is united at the fides to the vatti ; 7 atthe 
back part to the crurzeus; and its tendon, setts with 
that of the crurzus, goes to be directly implanted in- 
to the rotula of the knee. 

The rectus cruris is the firft of thofe mufcles which 
ishatien calls the tricEPs FEMoris; and furely they 
may be as properly named thus as the rriceps cuBITr 
EXTENSOR, 
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This large mafs of mufcle or flefh enwraps the whole 
of the thigh-bone behind as well as before; for, firft, — 
the crur#us arifes flefhy from all the fore part of the — 
bone; the vastus ExXTERNUS from the great tro- 
chanter, and all the back part and outer fide of the 
bone ; and the vastus INTERNUS arifes, in like man- 
ner, from the leffer trochanter, and all cee inner fide 
of the bone, from the trochanter major all round to 
the origin of the crureus. 

GLXXIL The caurmus arifes from the fore part 
of the TROCHANTER MINOR ; and it continues its origin 
from the fore part of the rent the whole way down 
to within two inches or little more of the patella, 
About three inches from its origin it is joined by the 
VASTUS EXTERNUS, which unites with it at the outer | 
edge and fore part; and the vastus INTERNUS comes 
into it about five inches below its origin, and joins it 
at the inner edge and fore part. At its lower part | 
it is joined to the tendon of the rectus, to form but 
one large tendon, which is inferted into the rotula. ‘ 

Under the crurzeus are fometimes found two little 
mufcles, or rather two little flips of this mufcle, which 
are quite diftinct. ‘They arife on the fore part of the ; 
thigh-bone, two or three inches above the capfule of | 
the joint; and they are inferted into the capfule on | 
each fide of the patella, evidently for the purpofe of | 
pulling it up, to prevent its being catched ; and when © 
thefe two (suBCRUR #1) are not found as diftina mule 
eles, fome fibres of the crurzeus fupply their place. 

CLXXIII. The VASTUS EXTERNUS is the Hs of 
thele three kiana : sn 
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Its origin is by a pretty thick and {trong tendon 
from the lower and fore part of the trochanter major; 
_and it continues its origin from the root of the tro- 
chanter all down the linea afpera to that rough line 
which goes to the inner tuberofity of the thigh-bone. 

It touches the end of the crurzeus about four inches 
below its origin, and continues attached to it the 
whole way down; and then it forms a flat tendon 
which connects itfelf with the tendon of the recTus 
_ FeMoris, and then embraces in a femicircular man- 
ner the outfide of the patella. And feveral of the 
fibres of this aponeurofis not only crofs over the ro- 
tula, but go down over its oppofite fide to glide along 
the head of the tibia, and to be inferted into the inner 
fide of the knee. | . | 

CLXXIV. The vastus INTERNUs is neither fo large 
nor fo flefhy as the vasrus EXTERNUS; but it is ex- 
ceedingly like it in all other refpects. 

It arifes from the fore part of the trochanter minor, 
juft under the infertion of the pfoas magnus ; and it~ 
continues its origin from the linea afpera the whole way 
down to theinner condyle, exadtly oppofiteto the origin 
of the vaftus externus, fo that their origins meet; they 
leave juft a channel betwixt them. ‘The vatt us internus, 
very foon after its origin, joins itfelf to the crurzeus, or 
middle portion, and accompanies it in all its length : 
and at the diftaace of two inches from the rotula it 
unites itfelf with the tendon of the cruraus at its in- 
ternal edge; and this tendon completes that junction 
which unites the four mufeles into a quadriceps cruris. 
This vaftus internus defcends much lower, in a flefhy 
_ form, than the external vaftus does; and forms that 
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flefhy cufhion which covers the inner fide of the knee, © 
joint. Its tendon embraces the rotula fomewhat in — 
the fame circular form with that of the vaftus exter- 4 
nus ; and, like the externus, it fends fome fibres acrofs — | 
the knee-pan, to be inferted in the outer part of the — 
head of the tibia. | % 
The rEcrTu3, and the VASTUS EXTERNUS, INTERNUS, | 
and crursus, form one large mafs of flefh, which : 
embraces and inclofes all the thigh-bone; and they — 
are fo connected, that the crurzeus cannot be on i 
rated, and cannot be neatly diftinguifhed. 
The ule of thefe four mufcles is evident to extend — 
the leg and to bend the thigh on the trunk, or reci- | 
procally to bend the trunk on the thigh. This, or @ 
thefe two motions alternately, is the common ufe of ‘ 
thefe mufcles, as in walking; and they are molt pe- t 
culiarly ufeful in running and leaping. a 
After defcribing a large mafs, conjoined in one ten- ~ 
don, and concurring in one fimple action, it is fuperflu- 
ous to fay that its power muft be great. This power 
muft be ftill further increafed by the rotula, which © 
removes the force from the centre, and gives the ad- : 
vantage of a pulley, which it really and truly is: with- 
out this pulley thefe mufcles could be of no ufe in i 
certain fituations ; for inftance, in the recumbent pof- 7 
ture: for then the extending mufcles being in the © 
fame line with their bones, could have no farther q 
power ; but the rectus, by the pulley of the rotula, and ‘ 
by its attachment to the bafin, raifes the trunk, or at i 
leaft helps the pioas, the iliacus, and the mufcles of ‘ 


the belly. 
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The rotula is again attached to the tibia by a ftrong 


ligament, to fuftain the pulling of thele great muf- . 


cles 1 


| -FLEXORS OF THE LEG. 

CLXXV. Thesarrorius or TAYLOR’S MUSCLE, is 
fo named from its bending the knees and drawing the 
legs acrofs. It is the longeft mufcle, and a very beau- 

tiful one : it extends obliquely acrofs the whole length 
of the thigh, crofling it like a fillet or garter, about 
two inches in breadth. 

It arifes from the upper fpinous. procefs of the os 
ilium, by a tendon about half an inch in length; its 
- thin flat belly extends obliquely acrofs the thigh, 
like a ftrap, and 1s inferted in the fame oblique form 
into the inner tubercle of the head of the tibia; its 
aponeurofis {preads pretty widely, going over the 
whole joint of the knee a thin fheet of tendon. 

From the oblique pofition of the muicle, it might 
in action change its place ; but it is clofely embraced 
by the fafcia lata, and is tied by fuch adhefions as 
form fomething like a peculiar fheath of itlelf, 

It 


* Thefe mufcles are in continual ation: for their office is to refit 
the bending of the knee, which would happen by this incumbent 
weight of the body; fo that the continual fupport of the body depends 
wholly on thefe muicles; and they are the great agents in running, 
leaping, walking, &c. Since, by extending the knee, they raife the 
weight of the pelvis and trunk, and of all the body, they mult be very 
- powerful; and accordingly when they are weighed againft their anta- 
gonift mufcle, we find them greatly to exceed; for the QUADRICEPS, 
i. e. the re€tus, crurzus, and vafti, will weigh four pounds, while the 
piceps, &c. their antagonifts, weigh but two pounds, ‘I'his experi- 
ment was often repeated by the great Cowper for Mr Brown, who 
was delivering leGtures on mufcular motion. 
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It turns the thigh like the quadrigemini and obtu- © +. 


rator mulcles. It alfo bends the leg upon the knee; 
and when the leg does not yield, it bends the thigh 
upon*the pubis; or where the thigh alfo is fixed, it 
bends the body forwards: but in performing that ac- 
tion, whence it-has its name, it does all thefe ; for 
firft the leg and thigh are rolled, then the thigh 1s 
bended towards the belly, then the legs are bent to 
draw them acrofs. Though a {mall mulcle, yet it is 
of great power from its origin, and in fome degree. 
from its infertion alfo; being much removed from the 
centie of motion. > | 

CLXXVI. The cracittis, fometimes called RECTUS 
INTERNUS FEMORIS*, is a {mall, flat, thin mufcle, in 
its general fhape fomewhat like the fartorius. 

It arifes by a flat tendon of two inches in length 
from the pubis and near the fymphyfis ; and it pafies 
immediately under the integuments down to the knee: 
it pafles by the inner condyle of the knee, in the 


form of a thort round tendon; and as it bends behind 7 


the head of the’tibia, it is bound down by a bundle of | i 
tendinous flbres, which crofling it, goto the back part © 
of the leg. After paffing the head of the tibia,, it 
turns obliquely forwards and downwards; it here runs 
behind the tendon of the fartorius, and before that of 
‘the femitendinofus. It is inferted with the fartorius 
into the fide of the tuberofity at the top of the tibia. =~ 

This mufcle runs alfo in a line fo wide from the © 
centre of motion, that its power is very great. - It a 
ferves chiefly as a flexor of the leg: When the leg is . | 
fixed, ‘ 


* Gracitis is from its {mallnels; necrus internvs is from its 
ftraight direction. 
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fixed, it muft, by its origin from the pubis, be a flexor 
of the thigh, and an adduétor in nearly the fame direc- 
tion with the pe@ineus and triceps; and it is worth 
_obferving, that while the knee is flraight, the fartorius 
and the gracilis cannot bend the knee; they, on the 
contrary, keep it feady and firm: but when the knee 
is bent, they come into action; for in proportion as 
the mufcles which have made the flexion are contrac- 
ted, they are lefs able to contrad farther; and there- 
fore it is defirable that more mufcles fhould come in- 
to play. 
~ CLAXVIT The semrrenpinosvs is fo named iin 
its lower half being compofed of-a {mall round tendon; 
and as tendon was once mifnamed nerve, this is the 
_ SEMINERVoSUS of Winflow, Douglas, and others. 

Its origin is from the tuberofity of the ifchium, 
leone with the femimembranofus, and touching the 
biceps) by a fhort thick tendon. It. alfo arifes by ma- 
ny oblique fafciculi of fibres from the pofterior portion 
of its oppofite mufcle the biceps cruris. This crofg 
eonnection betwixt the two mufcles continues for three 
inches down from the tuber ifchii; it then departs 
from the biceps, goes obliquely inwards, and is flatten- 
_ ed and contracted into a tendon fix inches from the 
knee, Its tendon. then becoming {maller and round- 
er, paffes down behind the inner tubercle of the knees 
and getting round the head of the tibia, it comes for- 
ward to be inferted into the tuber at the head of that 
bone. At this place the tendon grows broad and 
flat; it 1s expanded, and as it were grafps the inner 
fide of the knee; its upper edge is joined tothe lower 
- edge of the eins of the gracilis, {o that the fartorius, 
| gracilis, 
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gracilis, and femitendinofus, are implanted like one 
mufcle; and this tendinous expanfion feems like a 
capfule for enclofing the heads of the tibia and femur, 
and for ftrengthening the knee-joint. The femiten- 
dinofus bends the leg. 


CLXXVIILI. The semimempBranosus has its name ~ 


from the mufele, which is flat, thick, and flefhy, begin- 


ning and ending with a flattened tendon, fomewhat | 


like a membrane, but infinitely thicker and maffier 
than fuch a name fhould imply. a 

It arifes from the tuber ifchii, before the femitendi- 
nofus and biceps. It arifes a broad, thin, and flat ten- 


don, of about three inches in length. It becomes 1 
flefhy and thick in its middle, but it foon becomes 4 


thinner again, and terminates in a fhort tendon, which, 
gliding behind the head of the tibia, is inferted there*. 


This mufcle has little connection with any other. 3 
It lies under, or, more properly {peaking, on the in- 5 
fide of the femitendinofus, and the two together form _ 
the hamftrings. The hamftring mufcles contribute 
alfo to another motion. ‘Though, when extended, the t 
tibia cannot roll, yet when we fit with our knees i 
bent, it can roll flightly ; and fuch rolling is accom- Bs 
plifhed by thefe mufcles. All thefe muicles which ? 
bend the leg, and which confequently extend the thigh : 
at the fame time, are mutcles of very great power; be- 

. caufe 


* The twotendons of this mufcle, the membranous tendon at the | 
head, and this fmaller one by which it is inferted, ftand fo obliquely, — 
that the mufcular fibres betwixt them muft be very oblique; for the — 
membranous tendon defcends low upon the back part or edge, and 


the tendon of infertion begins high upon the fore edge of the mufcle 


wie 
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caufe they arife in one common point, the tuber ifchii, 

aind that point is very far diftant from the centre of 

motion. 

_ There is ftill one fmall mufele, a Res of the leg, 
which performs this rotation during the bent ftate of 

the knee with moft particular power. 

CLXAXIX. The muscutus poptitrzus, which is fo 
named from its lying in the ham, is a fmall triangular 
~mufcle, lying acrofs the back part of the knee-joint, 
‘very deep under the hamftrings, and under the muf- 
-cles of the leg. 

“Its origin is from the outer condyle of the thigh- 
bone, and from the back part of the capfule of the 
joint. Its tendon is fhort and thick, but of no great 
extent. It paffes flefhy behind the knee-joint; and it 
-isinferted broad into a ridge on the back part of the 
tibia; fo that by its {mall origin and broad infertion 
itis a fan-like mufcle; its fibres being almoft tranfverfe, 
and its lower fibres nearly perpendicular. Befides 
bending the leg, it is ufeful by pulling afide the cap- 
tule to prevent its being catched. 

CLAXX. The Biceps cruris, fo named from ha- 
/ ying two heads, a long and fhort one, lies immediate. 
ly under the flkin, in the back part of the leg, running 
_ down from the pelvis to the knee, to form the outer 
hamiftring. 

It is the fingle flexor on the outfide of the thigh. 
Its origin is from the outer part of the tuber ifchii by 
a tendon of an inch and a half in lengh. And this 
tendon is, in its origin, clofely united with that of the 
femitendinofus for two inches, or at leaft the whole 
Jength of the tendon. After a fhort, but very thick 

oe a iz flefhy 
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flethy belly, it degenerates into. a tendon, efpecially on ~ 
its/back part; and this tendon, which begins above > 
the middle of the thigh, is continued the whole way i 
down. y 
About one- third dni the bone ts the Snide of 
the fecond or ‘hort -head, which has its origin all.the — 
sway down the linea afpera tothe lineabove ‘the outer 
‘condyle of the thigh-bone; and here itis fomewhat 
connected with the origin of the vaftusexternus mutele | 
andthe infertion of the gluteus magnus, The tendons — 
of the two heads are joined a little above the inner con- — 
.dyle, and go outwardsto be inferted into the outer part 
‘of the head of the fibula, forming the outer hamftring, — 
Its infertion furrounds the head of the fibula, and a i 
{mall portion-alfo finks betwixt the bump of the fibu- 4 
dajand the inner head of the tibia, to be implanted in- i 
to it alfo.’ | iM 
This mufcle, like: she sities ones, ferves for bend-lh 
ing the leg. The fhort headfimply bends the leg; 
the longshead affifts the fhort one in bending the a : 


tee 


eae es 


and is alfo a mufele of the thigh. u 
4 

aD he ritifehes of thé foot are fix EXTENSORS ‘ana one 

" by 
FLEXOR MUSCLE. , e 
EX TENSORS. a 

aur ‘ 
GASTROCNEMIUs vel GEMELLUS, } 4 
GASTROCNEMIUS INTERNUS Vel soLEUS, ‘3 


'TrBIaALis POSTICUS, all lying on” 


ae 

PERONEUS LONGUS, | the back Pa 
ih oli BREVIS, | of the leg. | 
| PLANTARIS, | 
| = The 


* 
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The FLExor is, 


The Trpraris ANTICUS, ga oe etee 
the leg, 

CLXXXI. The castrocnemuius is often divided 
into three mutcles, named GASTROCNEMILI Or GEMELLI. 
But, far from counting thus, we fhould rather favour 
the arrangement of Douglas, who couples this with 
the next muicle, as forming a quadriceps or two mutf- 
cles joined with two heads each, and he calls it the 
EXTENSOR CRURALIS. 

The Gastrocnemuius is the great mufcle of the 
brawn: its two heads are two very large and flefhy 
bellies, which arife from the tubercles of the thigh. © 
bone, ‘The inner head is the larger, and arifes by a 
{trong tendon from the back of the inner condyle, 
anda little way up the rough line; andit has alfo a 
{trong adhefion to the capfular ligament of the knee. 

The outer head is fhorter than this: It arifes, in 
the fame way, from the outer tubercle of the thigh- 
bone ; and the two mufcles meet and run down to- 
epeh cri forming the appearance of a rapha, by the 
direction of their fibres. But the two bellies continue 
diftinct till they meet in the middle of the leg. They 
are diftinét at their back part, but at their fore part 
they are connected by a tendinous aponeurofis, or 
itrong but flat tendon; and the two bellies being 
about the middle of the leg united firmly, they. form 
a large flat tendon, very broad at its beginning, which 
unites with that of the foleus a little above the ankle. 

CLXXAXIL Sorevs.—This name is from its re- 
penblance to the fole-fith; and it is often named 

fa: GAS 
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GASTROCNEMIUS INTERNUS. ‘This, like the laft muf- 
cle, has two uzaps, which arife from either bone. , 
One head arifes from the bulb of the fibula, and 
continues to adhere to one fourth of the upper part 
of the bone; another head arifes from about three 


inches of the upper part of the tibia. The firft of. 


thefe heads is large and round; the fecond is fmaller 
and round: they unite immediately; and a large flefhy 


belly is formed, with ftill a confpicuous divifion be- 


twixt the fleth of the two heads. The great tendon 
begins about half way down the leg, but ftill is inter- 
mixed with flefhy fibres till it approach the heel. A 
little below the middle of the leg this tendon is united 
with the tendon: of the gaftrocnemius, to form the 
great back tendon, named tendo Achillis, and fome- 
times, though very rarely, chorda magna. 

The tendon is large; it grows fmaller as it approach- 
es the heel; when it touches the extremity of the heel 
bone, it expands to take a firmer hold. 

In running, walking, leaping, &c. this mufcle, with 
the extenfors of the leg, are the great mufcles. The 
external gaftrocnemius has double power ; for it, ari- 


fing from the tubercles of the thigh-bone, is both an. | 


extenfor of the foot and a flexor of the leg ; but the 
gaftroenemius internus is a mere extenfor of the foot, 


Ese 


and both together have fuch — as often to break : 


the tendo Achillis. 


CLX XXII Pranraris.—This mutcle is natal . 


- from a miftaken notion of its going to the planta pe- | | 
dis or fole of the foot, to form the plantar aponeuro- — 


fis, like the palmaris of the hand; but, in fact, it does 


not 7 
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hot go to the fole, but is a mere extenfor of the foot, 
’ inferted along with the tendo Achillis. 

This long and flender mufcle is fituated under the 
gaftrocnemius internus. It arifes from the external 
_ condyle of the femur wholly flethy ; it alfo has an at- 
tachment to the capfular ligament of the joint ; after 
an oblique flefhy belly of about three inches, it forms 
its {mall flat tendon. The tendon runs betwixt the 
inner head of the gaftrocnemius and the foleus; and 
where the tendo Achillis begins, the tendon of the 
plantaris attaches itfelf to the inner edge and fore 
part of the Achillis tendon ; it accompanies it down 
to the heel, running In a groove which feems made to 
receive it; and it is implanted with the tendo Achillis 
into the inner fide of the heel-bone. It is often awant- 
ing. wie 

The ufe of this mufcle is to tuck up the capfule in 
the great bendings of the knee-joint, and to aflift the 
gaftrocnemii muicles. 

"The peron1 mutcles are thofe which arife from 
the fibula. They are named from their length being 
different: the PERONZUS Loncus being as long again 
as the BREVIS; for it is one-half longer in its origin, the 
one rifing at the head, the other at the middle of the 


bone; and again it is one half longer at its infertion, 


going fully round under the foot to the oppofite fide, 
while the fhorter peronzus it at the fide of the 
- foot to be inferted. 
CLXXXIV. The PERON.£US Loncus is fo named 
_ from its lying along the fibula. It arifes partly ten- 
dinous, chiefly flefhy, from the upper knob of the fi- | 
hula, and from the ridge of the hone, down to within 
three 
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three inches of the ankle. It has another fmall flip 
of a head from the upper part of the tibia, above where 
the fibula joins; it has alfo adhefions to the tendinous 
partition, which feparates this from the EXTENSOR DI-" 
GLTORUM COMMUNIS and the soLeus. 

Its tendon begins very high, above the verers of 
the leg; and it continues to receive the flefhy fibres 
almoft at right angles in the penniform manner. The 
tendon is concealed down to about or below the mid- 
dle of the leg: then. it is feen immediately under the: 
integuments; and we can eafily diftinguith it through * 
the fkin, being that acute line or ftring which runs 
down behind the inner ankle, and wails gives a—n 
to that part. 

In paffing the outer ankle, it runs down through a 
cartilaginous pulley or annular ligament, which alfo 
tranimits the peronzus brevis: it leaves the peronzeus 
brevis on the fide of the foot ; and pafling by itfelf in 
a groove of the heel-bone, it bends obliquely acrols 
the arch of the foot, goes quite down to the oppofite : 
fide, and is inferted into the metatarfal bone of the | 
great toe, and the great cuneiform bone on which it is 
founded. Under the eminence of the os cuBoIDEs it 
fuffers great friftion, fo as to be thickened toa degree 
of offification, and to refemble a fefamoid bone. It is 
alfo thickened in a leffer degree as it paffes the outer 
ankle; and inall this length it is tied down by a ftrong — 
ligamentous expanfion. 

It is a powerful extenfor of the leg; it alfo gives das: 
obliquity of the foot, which is.fo handfome and  na- 
tural, and ufeful' in walking. This: mufcle particular- 
‘ly turns down to the ground the mner: edge of the 
foot; 
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foot; fo it prefles to thé ground the-ball of the great . 


toe ; and thatiis the part which touches the ground, 


and which feels fore after long walking or violent 


leaping or running: It is by that part that we puth 


in making a ftep; fo that this mufele is perceived to 


e 


_be continually active in all motions of walking, leap- 


ing, running, and more particularly-in dancing. 
CLUXXXYV. The peronaus srevis is like its fel- 


low except in length and infertion. Its origin is from 


the ridge of the fibula; beginning about one-third 


down the bone, and continuing its adhefion the whole 
/way tothe ankle. It alfo has adhefions to the tendi- 


nous partition which is betwixt it and the common 
extenfor; fo that thefe two muticles are by fuch ad-— 
hefions very difficult to diffe&. It is fmaller at its 


origin, but increafes in its flefhy belly as it defcends ; 


and it is flefhy lower down than the peronzeus iy 


It is like it, a penniform mufcle. The tendons of the 


two peronei pals together by the outer ankle in ‘the 


dame ring: but the tendons crofs each other; for:the 


peronzus longusiis in its belly more forward. The 
brevis lies under, and behind it, quite covered by it; 
and yet the tendon of the brevis, by creeping since 


the longus, gets before it, juft under the outer ankle ; 
.and from that it rans in a feparate groove, oma iibiatet 


upon the outer edge of the foot, to be inferted into 
the metatarfal bone of the little toe, In ‘both muf- 
cles the tendon is upon the outer edge, and begins al-- 
moft as high asthe upper head ofeach :mufcle. This 
tendon of the peronzus brevis is the fhorter one, is. 
dmall where it paflesthrough ‘the pulley, and expands 
whenvit reaches its infertion, that it may grafp the | 

metatarfa] 
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metatarfal bone firmly. The tendon of the longer 


mufcle alfo expands alittle, and fomewhat in the form 
of a hand and fingers, taking hold of two bones “y . 


three little heads. 

This mufcle affifts the former in extending the fil, 
and coincides well in its oblique action with the latt , 
for as the laft turned down the inner edge of the foot, 


this turns the outer’ edge upwards, which is Te \ 


the fame motion. 


‘CLXXXVI. The TrstaLis PosTiIcUs is a penni- — 


form mufcle, very much like the two laft defcribed, 


only its.tendon goes round the cartilaginous pulley or : 


the inner ankle. 


It is named Tisraxis from its origin, and posTicus — 


from its place. 
It arifes from the back part and ridge of the tibia, 


from the oppofite part of the fibula, and from the in- 
terofleous membrane below thefe ; and it continues its | 
attachment to the interoffeous ligament quite down s 
tothe ankle. Ithasalfo firong attachments to the fur- | 
rounding tendinous partitions. Its fibres are all ob- 
lique, and go to the middle tendon, which is in tire 7 
heart of the mufcle. About the middle of the ti- 
bia this tendon begins to emerge from the flefhy bel- | 
ly ; it grows gradually fmaller, but ftill continues to 
receive flefh quite down tothe ankle. It pafles in the 4 
groove of the inner ankle, and is retained there by fuch a 
-aligament as holds the peronzi. After pafling the li- — 
gament, it expands in the hand-like form, to grafp the 7 
bones of the tarfus: and it is expanded much more y 
than the peronzus ; for it fends roots down among the | 
bones both of the tarfus and metatarfus, fo as to take | 
hold — 


. 


ral 
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hold firft on the lower rough part of the naviculare in 
_pailing over it. Then it is implanted into the two 
firft metatarfal bones, then into the calcaneum, and 
 laftly into the os cuboides; and where it pafles over 
the os naviculare it is hardened into a fort of fefamoid 
bone. In fhort, it is implanted in the fole of the foot 
by a tendon like a hand, which fends down its fingers 
among the tarfal and metatarfal bones, to take the fu- 
reft hold. This mufcle pulls the foot in fo as put the 
toes together; and when balanced by the peronel, it 
directly bends the foot. | : 

CLXXXVII. The ristaxis ANTICUS crofles ob- 
liquely the fore part of the leg. It arifes from the fore 
part and outfide of the tibia. It begins juft under the 
outer tuber, and continues its adhefion down two-thirds 
of the bone; then the tendon begins to be formed: and 
this mu(fcle, like almoft all the fmaller ones of the leg, 
adheres to the tendinous partitions, and to the fafcia, 
with which they are covered. ‘The tendon begins al- 
moit with the origin of the mufcle; but continues co- 
_ vered by the flefh, and not appearing till within four 
inches or fo of the ankle, when it begins to pafs ob- 
liquely over the leg ; and having completed the crof- 
fing above the ankle, it goes under the annular liga- 
ment ina peculiar ring; it runs along the fide of the 
foot, and is implanted into the os cuneiforme internum; 
and a {mall produdtion of the tendon goes forward to 
be inferted into the metatarfal bone of the great toe. 

It is the only mufcle which bends the foot, that is, 
which turns the great tue towards the leg. 
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MUSCLES OF THE TOES. 


Tux long muicles of the toes are juftfour, two FLEX- 
or and two EXTENSOR MuscLES. The flexor mutcles 
lie upon the tibialis pofticus, or behind betwixt it and 
the foleus. The extenfor mufcles again lie under the 
tibialis anticus, or at leaft their heads are under it, and 
their bellies only appear from under it about the mid- 
vie of the leg. 7 ; 

- The flexor tendons follow the tendon of the tibialis 
pofticus by the pulley of the inner ankle into the hol- 
‘low of the foot. The tendons of the extenfor mufcles 
keep with that of the tibialis anticus, and cro{s over 
the fore part or rifing of the ankle, where the tibia 1s 
united with the aftragalus. And in diflection we muft 
follow thefe in an oppofite order to that in which they 
are defcribed; for next to the fore part of the folzeus 
is, 1ft, The FLEXOR POLLICIS ; adly, The rLexor 

prgitoruMm; and, 3dly, The riBiaLis ANTICUS. | 
~CLXXXVITI. The FLEXOR LONGUS POLLICIS is 
{mall and pointed at its origin, and arifes flefhy from 
three-fourths of the fibula to within an inch of the 
outer ankle. It grows thicker and larger as it defcends, 
and adheres to the tendinous partitions of the tibialis 
pofticus and of the peronzi. Its tendon can be feen 
only about an inch above the joint of the ankle. It 
pafles down behind the inner ankle, where it is bound 
in a fort of annular ligament. It there paffes under the 
heel-bone, in the arch of the foot, betwixt the bones 
and the abductor pollicis; it then glides into the chan- 
nel made by the two heads of the flexor pollicis bre- 
yis; it then pafles betwixt the two fefamoid bones at 
the 
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the root of the great toe; it then goes forward ina | 
fheath, to be inferted into the laft bone of the great 
toe ; at which implantation it is enlarged. 

Its office is to bend the great toe; but it is alfo con- 
tinually ufeful at every ftep in extending the foot, or 
in keeping the toe firm to the ground, while the gaf- 
trocnemii raife the heel ; and therefore we fhould not 
be rafh in cutting away the great toe, for in it confitts 
not the ftrength of the foot only but of the leg. 

CLUXXXIX. The rrexor LONGUS DIGITORUM PE« 
Dis, is named, in addition, the PERFORANS; becaufe, 
like the perforans of the hand, it runs its tendons 
through the fplit tendon of a fmaller muicle, which is 
lodged in the fole of the foot. It isnamed alfo rLExor 
communis, although there be lefs reafon here, where 
there are no flexors for the individual toes, thar in the 
hand, where there are feparate flexors for the individual 

fingers. baodt 

it arifes from the back part of the ae ‘its whole 
length; that is, from the end of the popliteal mufcle, 
and from the feptum tendinofum, by! which it is die 
vided from the tibialis anticus, which lres immediately 
before it; and it continues this origin from the tibia 
down to within three inches or fo of the ankle. Its 
origin is not eafily feparated before from the tibialis 
pofticus, nor behind from the flexor pollicis. 

» The tendon is not formed till very near the ankle 
(within two inches of it), and the flefh ftill accom- 
panies it quite down to the joint. It croffes the tendon 
_ of the tibialis pofticus behind the ankle-joint, and goes | 
forward in the groove of the os calcis, tied down by 
a fort of capftle or annular ligament. In:the arch of 
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the foot it croffes the tendon of the flexor pollicis, 
from which it receives a flip of tendon; and’ thus the — 
office of either is aflifted by the other, and could be | 
wholly fupplied by it; it then paffes over to the mid- _ 
dle of the fole, and growing flatter and thicker, divides 
into four flat tendons. Thefe go forward, diverging 
till they arrive at the ends of their metatarfal bones ; 
then they emerge from the aponeurofis plantaris, along 
with the common fhort flexor. . Now both :thefe ten: 
dons.run under a ligamentous fheath, and are inclu- 
ded in it under the firft and fecond bones of the toes; 
and having perforated the {hort flexor oppofite to the 
fecond joint, they are finally inferted into the root of 
the third or laft bone of each toe. Thefe tendons, — 
like the correfponding ones of the foot, feem tobe flit ~ 
with a fort of longitudinal fiffure. : 
The proper ufe of this mufcle: is to Vos all. the 
joints of the toes, but more peculiarly the laft-bone 5 
and alfo to extend the foot, keeping the point of the 
toes:to the ground, confequently aflifting the gaftroc: 
nemii, and all the mufcles ufed in walking, &c. 
«KC. The massa carNnEA JACOBI SYLVII, OF PLAN 
T& PEDIS, 1s a {mall body of flefh, naturally. con- 
nected ‘with the flexor longus. The mafla carnea 
arifes from the lower part of the heel-bone, in-two di- — 
vifions ; one (the:external one) tendinous, the other 4 
ilefhy. Itis, upon the whole, pretty nearly of a {quare 


form; it joins the tendon of the flexor longus before 


its divifion into tendons for each toe; and by the 7 . 
lever that this has upon the heel-bone it muft be of : 
great afliftance tothe flexor; It ismore generally:con- _ 
fidered: in this light of a inpplementary mufele:; pe : 
fome 


’ 
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‘tome it is confidered as a diftincd: mufcle, and as the 
origin and firft beginning of the lumbricales pedis. 
' Thus Cowper confiders the maffa carnea and the 
lumbricales as one and the fame: that the mafla. car- 
nea joins the tendon, covers it with its fieth, continues 
flethy along the common tendon, till at the bifurca: 
tion it alfo parts, along with the four tendons; into 
four {mall flefhy mufcles, which are called lumbricales: 
Albinus, again, paints the mafla carnea diftinGly 
terminating at the common tendon, andthe lumbriz 
cales as arifing diftin@’from each of the divided: ten- 
dons. Vans 
CXCI. The Flexor BREVIS DIGITORUM is alfo na- 
med the flexor fublimis or perforatus. Itarifes froin the 
tower part of the heel-bone, or the bump upon which 
we ftand. It arifes by very fhort tendinous fibres ; and 
. being placed immediately under the plantar aponeu- 
rofis, it takes hold of ity aid alfo of the tendinous par= 
titions betwixt it-and the two abductors of the {mall 
and of the great toe, which are ‘on either fide of it. 
Under the metatarfal bones it divides itfelf into four — 
heads; their tendons’ begin earlier upon the fide next 
the foot; they grow round; emerge from betwixt the 
- dentations of the plantar aponeurofis ; they then pafs 
into the vagina:or fheath of each toe; and on this, 
‘the firft phalanx, they lie over the-tendons of the long 
extenfors. About the root of this firft bone they di-— 
vide into two little bands, which form a fplit (like the 
perforatus of the syapensdpad for the ee of the iene: 
tenidons:x 9!) ane! 
«The long tendon pafles aE it upon the juand 
join of the toe; and immediately after the perforated 
tendon 
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tendon fixes itfelf by the two forks to each fide of the : 


fecond bone or phalanx of the toe. 


Its ufe is to bend the firft and fecond joints of the 


toes, but moft peculiarly the fecond. And the obli- — 
quity of the long flexor is exactly balanced by a cor- _ 
refponding obliquity of the fhort flexor: for the ten- — 


don of the long flexor coming round the inner circle, 
runs obliquely outwards to reach the toes ; while the © 
{hort flexor coming from the heel, which is towards the _ 
outer edge of the foot, runs in a like degree obliquely - 
inwards, and meets the other at an acute angle near — 


the toes. 


CXACIL. The tumsricares mutt be diffected abies ; 
the fhort flexor. They need no defcription, fince they 
_ exactly correfpond with thofe of the hand. They — 
rife like them in the forks of the extenfor tendons. — 
They, like them, pais through the digitations of the, 
aponeurofis, ‘They pafs on to the firft bone of the — 


toes, and, like the lumbricales of the hand, creep over 


the convexity of the bone, to be united along with — 


the tendons of the extenfors. Their imfertion is al- 
ways at the fide of the toe next the great toe; and 


their ufe is to bend the firft joint of the toes,’ and to ‘ 


; 


a 


i 


as 


ie 


me 


draw them towards the great one, making an arch in _ 


the foot, and affifting the tranfverfalis pedis. The Ex- t 
TENSOR BREVSS lies moft fuperficially upon the fole of © 
the foot, having its origin from the mner furface of the — 
aponeurofis. he massa carwea lies deeper, having no — 
origin but from the tip of the heel-bone, and being — 
{oon implanted into the tendon of the long flexor. The — 
LUMBRICALES again rife from the tendons of the long 
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it; and the LumBRIcALEsare the flexores primi interno- 
dii; the short muscLe, the flexor fecundi internodii; 
the LONG FLExor, the flexor tertiiinternodii digitorum. 


EXTENSORS OF THE TOES. 


CXCIIT. The exTENsoR LONGUS DIGITORUM PEDIS 
is very difficult to diffe from its numerous adhefions. 

It arifes properly from the head of the tibia, at its 
outer and fore part, juft under the knee; but it has 
alfo ftrong adhefions to the inner furface of the fafcia; 
to the tendinous partitions betwixt it and the tibialis 
anticus before, and betwixt it and the peronzi behind; 
and alfo to the interofleous ligament and. to the edge 
of the fibula. Its fmall origin foon becomes thick, 
and is divided even from the beginning very percepti-. 
bly into three diftin& portions. Thefe foon form three 
round tendons, which go obliquely inwards, pafs un- 
‘der the annular ligament of the ankle, and run in a 
ring of it peculiar to them and the peroneus tertius. | 
_ They then traverfe the two bands of the annular 1i- 
gament, upon the fore part of the foot; and now they 
change their direction a little, and go from within out- 
wards, and diverge towards their proper toes. There 
are three portions of mufcles and four toes to be moved : 
the firft portion divides its tendon into two at the 
joint; fo that the firft portion ferves both the firftt and 
fecond toe, the fecond the third toe, and the third 
ferves the fourth toe. Here the tendon of the long 
extenfor receives four other tendons; firft, of the inter- 
offeei externi; fecondly, of the interoffei interni; third- 
ly, of the long flexor; fourthly, of the lumbricales ; 
and thefe form avery large fheath, quite furrounding 
_the toe. ae 
we Thele 
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~Thefe do not only, like:other extenfors, extend the 
toes, but alfo, by the divergence of the tendon, expand. 
them or feparate them one from another. 

CXCIV. The pzronaus TERTIUs fhould have beat 
defcribed_as a flexor of the foot, along with the tibi- 
alis anticus ; but is fo naturally connected with this, 
that it will be more eafily underftood now. It is often 
named PERON AUS TERTIUS, fometimes NONUS VERSA- 
Li, or ninth muicle of the foot. | 

Its origin is from the fibula, chiefly from the onda 
downwards; alfo from the interofleous membrane; and 
ftill from the tendinous partition which divides it from 
the peronzus brevis. Its origin is almoft entirely flefhy; 
and it lies behind and under the extenfor communis, | 


fo that it feems in its belly to be a part of that muicle. 4 


Its tendon alfo pafles along with the tendon of the 7 


extenfor communis, through the fame ring-of the an- 7 


-nular ligament; and there going obliquely towards the a 
outfide or edge of the foot over the fhorter extenfor, ; ' 
it expands and covers the metatarfal bone of the little : 
toe with an expanfion, and adheres to it as a flexor of 
the foot; and this, as well as the tibialis and other © 
peronzi, have an oblique infertion generally into the 


fide of the foot ; or if into the fole, it is after run- 


ning over the fide, as over a pulley; fo that all of them 
tend to prefs down one edge, that of the ball of the 
great toe, to the ground. ~ | ; 
CXGCV. The ExTENsor DIGITORUM BREVIS is fo con- 
nected with the extenfor longus, that it is natural to 
defcribe them together. The extenfor brevis is a fmall 
mais of flefh, fomewhat refembling the maffa carnea 
and lumbricales of the foot, It is placed juft where — 
| the® 
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the buckle lies, upon the rifing of the foot, having its 
origin from the heel-bone, and running obliquely in- 
wards. 4 

Its origin is from the outer fide and fore part of the 
heel-bone, and alfo from partof the annular ligament. 
It is {maller where it arifes by a fhort tendon from the 
heel-bone, but it gradually increafes in fize: it divides 
early into four heads, which are mufcular, and very 
diftin@ ; the two inner of which are larger, the two _ 
outer more flender: each head has already formed an 
oblique tendon under its flefh, which begins to appear 
naked about half way down the metatarfal bones. 
Thefe tendons crofs thofe of the long extenfor, and 
pafs under them nearly about the end of the metatar- 
fal bones. ‘Then one is implanted into the firft bone 
of the great toe, on the infide of the long tendon 
under which it had turned. The fecond, third, and 
fourth tendon are inferted into their refpective next 
toes, and the little toe is left without one. The three 
la(ft of thefe tendons form a fort of flit; the two fides 
of which pafs along the fides of the toes, furrounding 
the long tendon, fomething like a perforatus ; fo that 
the three laft tendons are inferted along with the ig 
_ tendons into the laft bone of the toes. 

The obliquity of this fhort mufcle counteracts the 
obliquity of the long; and it ferves to extend and to 
{pread the toes, and to pull them away from the great 
toe. 

CXCVI. The EXTENSOR POLLICIS PROPRIUS is a 
very flender mufcle, running from the top of the leg 
tothe fecond joint of the great toe. Itarifes from the 

Voi. I. | 3 3B fibula 
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fibula a little below its head ; grows tendinous as it 
approaches the foot ; then pafling under the annular 
ligament and the crofs ligament of the foot, it goes 
onwards to the fecond joint of the toe over the firft. 
_. ‘The fucceffion in which thefe mufcles lie under 
-and behind each other is this: Firft, The tibialis anti-— 
cus, the outermoft mufcle, arifes from the fore part of 
the tibia, neareft the fore part of the leg, at the ridge 
of the tibia: Secondly, The extenfor pollicis lies im- 
mediately behind and under the tibialis anticus: 
Thirdly, The extenfor digitorum communis lies be- 
hind that: And, fourthly, The peroneus tertius lies 
behind the common extenfor like a part of that 
muicle. wise 

Thefe extenfor tendons are bound down by crofs 
bands, refembling the annular ligaments of the wrift. 
The general fafcia of the thigh is continued over the 
knee and. down the leg: it is much ftrengthened at 
the knee, where it adheres to:each point of bone ; it 
defcends very thick and ftrong over the leg, binding 
down and ftrengthening the tibialis anticus and ex- 
tenfor mufcles. The fheath grows thinner towards 
the ankle ; but where it paffes over the joint, it is fo 
remarkably ftrengthened by its adhefions to the outer 
and inner ankles, that it feems to form two diftin@ 
crofs bands, which, going from the point of the outer ~ 
ankle acrofs the extenfor tendons to the point of — 
the inner ankle, forms a ftrong crucial ligament, res 7 
fembling the annular ligament of the wrift ; fothat this 
which is called the CRUCIAL LIGAMENT of the ankle or 4 
foot, is plainly but a flrengthening of the common | 
‘fheath. 7 . | 1 a. 


! 


The 
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The mufcles of the foot are the INTEROSSEI, which, 
in the foot, are found fingle on the lower furface or 
fole, but double and two-headed upon the upper part 
of the foot. The appucror FLEXxor, and ADDUCTOR 
POLLICIS, which furround the great toe, fomething like 
thofe of the thumb; and the aBpucTor and FLEXOR 
MINIMI DIGITI, furrounding the little toe ; and there 
is a {mall flip of muicle, the TRANSVERSALIS PEDIS, 
which goes acrols the fole of the foot. 

CXCVII. The aspucror pouticis arifes by very 
fhort tendinous fibres from the knob of the os calcis, 
and alfo from a ligament which ftretches from this 
knob to the fheath which belongs to the tibialis potti- 
cus; and it arifes alfo from the tendinous partition be- 
twixt it and the fhort flexor of the toes; and although 
it forms a beginning tendon oppofite to the cuneiform 
bone, the tendon is not naked till it has reached the 
middle of the long metatarfal bone. It unites with the 
fhort flexor of the fame toe, and is inferted into the 
-firft bone or phalanx of the toe at its root. Its ufe is 
to pull afide the toe, and at the fame time to bend it 
a little; it alfo curves the foot itfelf; for a joint, or 
any loaded part, is much better fupported by muf- 
cles than by ligaments; and this arch requires fup- 
port more than almoft any other part. 

CXCVIII. Frexor Brevis poiticis. This mufcle 
is much fhorter than the lait, and lies betwixt the aB- 
pucror and the ADDUCTOR: it liesimmediately upon 
the metatarfal bone. 

- Its origin is by a pretty long tendon hows thie heel- 
bone, and from the os cUNEIFORME EXTERNUM, by 
two feparate flips, from the heel-bone being a full 
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inch in length; it alfo adheres to the membranous. 
partitions on either fide of 1 it. Itis foon divided into : 
two heads; one goes to the abductor, and the other 
goes to the adductor, to have the tendons inferted with 
theirs into the root of the firit bone or phalanx. Thefe 
tendons contain the fefamoid bones; and the parting of. 
‘the two heads makes a channel for the tendon of they 
Jong flexor to run in. 
Its ufe is to bend the firft joint of the cians toe. 
CXCIA, The appuctor po.uicis is the third and 
laft portion of the mufcle which encircles the great 
toe. 


It arifes from the heel- bone by a mame as long al- : 7 
moft as that which it gives the abdudtor: It does not ¢ 


immediately arife from the heel-bone; but there is a q 
ligament extended from the heel-bone to the os cu- | 
boides, and it arifes from that ligament: This is the — 


ligament under which the tendon of the peroneus 7 
longus glides. The adductor is divided into two flefhy q ] 
fafciculi or heads; thefe unite, and, going obliquely a . 
inwards, are inferted either into the fefamoid bone, « or q : 


dire@ly into the firft bone of the great toe. 


CC, The TRANsVERSALIS PEDIs extends tranf- 
vericly acrofs the fole of the foot at the head of the 
metatarfal bones; it is a very {mall muicle, and re- 


fembles a good deal the palmaris brevis. a 
it arifes from the ligament which conneéts the _ 


bones of the tarfus together; and a {mall mufcular bel- a : 
ly is formed, which is inferted into the tendon of the 


ADDUGTOR POLLICIS. 
Its ufe is faid to be to ae a fort of gutter in the — 
foot, by drawing the heads of the metatarfal bones to- 
gether, 
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gether. But is it not evident that this is one of many 
inftances of mufcles being a more perfe@ fupport 
than ligaments ?—It is a fupport, having a fort of in- 
“telligence, contracting or relaxing according to the 
neceility or degree of force: indeed, except this ufe, 
it is not eafy to aflign any; for there is very little occa-. 
fion for hollowing the foot in this direction. 

CCl. The aspuctor minim pratt, like the ab- 
ductor pollicis, is a pretty long mufcle, but very flen- 
der, lying on the outer fide of the foot. 

Its origin is from the knob of the heel-bone, and 
from the tendinous feptum, which covers the flexor 
brevis: It forms two {mall tendons in the fame direc- 
tion; one {mall and fhorter tendon is fixed into the 
metatarfal bone, at its root; the other goes forward, 
to be inferted into the root of the firft bone of the toe: 
fo that this mufcle clearly performs both the offices 
afcribed to the other flexors. It bends the toe to 
which it belongs, and it extends and fupports the tar- 
{us in walking’; and it carries the toe alittle outwards, 
from which it has its name. 

CCI, ‘Che rLexor BREVIS MINIMI DIGITI is next, 
and is almoft the fame mufcle in place and office: It 
“is an exceedingly {mall mufcle; it juft meafures the 
length of the metatarfal bone, and arifes from it. Its 
origin is from the root of the metatarfal bone of the 
little toe, and from the ligament by which that bone 
is connected with the os cuboides; its {mall belly 
runs the length of that bone; and it is implanted by a 
fhort tendon into the root of the firft bone of the little 
toe. ) " 

Its ufe is to bend the toe, 

CCIII, The 
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CCIII. The inrerossel INTERNI are three {mall 
mufcles feated in the planta pedis, as the interoffei 
manus are in the palm of the hand. Their flender 
tendons pafs through the openings of the aponeurofis 
plantaris; and, going on the infide of the toes, are, 
like the lumbricales, inferted along with the cole 
tendons. . 

Thefe pull the toes towards the great toe, bend the 
firft joint, and extend the fecond and third. 

CCIV. The rnrerosse! EXTERN! are, like the cor- 
refponding mulcles of the hand, four in number, and — 
double headed, and have been named bicipites. They — 
rife from the metatarfal bones on each fide of them: 
each has fome little variety in its origin or courfe; but | 
it is far from being worth our while to defcribe each 
individually, as many do: it is fuflicient to obferve : 
their origin, and that their tendons all meet the ten- — ' 
dons of the long and fhort extenfors ,of the LUMBRI- ’ : 
caLes, and of the INTEROSSEI INTERNI, upon the ~ 
backs of the toes; fo that the whole forms a web, — 
aponeurofis, or fheath, which covers the upper part of q ; 
the toe, and adherés to its point. § 

The office of thefe mufcles is to extend sine toesi: ong 

PLANTAR APoNEUROSIS.—The palm and the fole are © : 
much expofed, and are {pecially defended by a thick - 
tendinous aponeurofis. In the palm there is the more } 
reafon to fufpect expanfion to proceed from the ten F 
don of the mufcle, becaufe the tendon of the palma 
ris is inferted into it: yet that is not probable ; for 
the tendon is very flender, and quite unfit for the ge : 
nerationof fo broad a fheet of aponeurofis. In the foot 
fuch an origin 1s fill lefs sete: for the plantaris , 

tendon 
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tendon does not terminate in the plantar aponeurofis, 
but is inferted into the heel-bone. 

' The plantar aponeurofis arifes moft diftin@ly from 
that part of the tuber of the heel-bone upon which 
we fiand: it is divided into three fheaths. Sabbatier 
makes a middle, external, and internal portion of the 
fame aponeurofis. Albinus alfo defcribes it as three 
diftincét aponeurofes; one for the middle of the foot ; 
one for the abductor of the great toe ; and one the apo- 
neurofis of the abductor of the little toe ; all conne@- 
ed together only by their edges. Cowper confiders it 
as a general expanfion from the plantaris; and it is 
from this prejudice that the mufcle has its name. 

- But its true origin is from that part of the knob of 
the heel-bone on which we fland. The middle, and 
more pointed tendon, arifes from the very poift of 
the knob; the inner fafcia arifes from the infide of 
this; and the outer one from the outfide. And 
though thus divided into three heads, yet the whole 
origin is from the heel-bone, and is {mall and pointed. 
From this point the aponeurofis goes forward, ex- 
panding till it is as broad as the roots of the toes ; 
fo that the whole has the fhape of a fandal; and as it 
. expands, its fibres are more {cattered, fo as to have a 
radiated appearance. Accordingly, the part neareft 
_ the heel is thicker, while the broader part is thinner. 

It goes forward, like the fole of a fhoe, till, having 

approached the heads of the metatarfal bones, it is 
divided into five heads, correfponding with the five 
knobs: and each of thefe heads again fubdivides it- 
felf into two bands; which, pafling on each fide of 
the heads of the metatarfal bones, is fixed into the 
| fides, 
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fides, fo as to leave room for the paffing of the ten- | f 


dons, and nerves, and arteries. 


Now, this middle aponeurofis fends down a deep 4 


{trong partition on each fide of it; which is the beft 
reafon that I know for making chess three diftina apo-= 


neurofes: for, by thefe perpendicular partitions, the. ° 
hollow of the foot is feparated into three diftinct  : 


chambers: under the middle‘one are concealed the 
tendons of the long flexors, with the lumbricales and 
fhort flexor mufcles; under the outer one, the flexor — 
and abductor of the little finger; and under the in- 
ner one, the adductor, flexor, and abductors of the 
great toe. | 

The ufes of tiie; great and very ftrong sponeuiaGal 
are: That it protects all the parts, the blood- veflels, | 
mufcles, and nerves that lieunderit: That it fupports — 
the arch of the foot, both in ftanding and in motion, — 


paffing from heel to toe, like a bow-ftring, acrofs its — 


arch: That it binds down the mufcles, and confe- 
quently fupports and affifts them in their ftrong: ac- | 


tions: That it gives origin, or part of their origin, to 7 
many of the mufcles; which, by their frequent and ire 


regular adhefion to it, are very difficult to diflect: — 
That it forms openings or rings, in which the tendons — 
of the other mufcles pals. 


a 
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OF THE MUSCULAR POWER, 


Luar contradtile power which refides in the mufcular 
or living fibre, isa phenomenon the moft wonderful and 
perplexing of all. When we cannot reach the true 
point, the mind too often condefcends to the moft trif. 
ling purfuits: And fo, when the older phyfiologifts 
could not underftand the intrinfic nature of this muf- 
cular power, they endeavoured to difcover the fize, 
the colour, and other external properties of the fibre; 
foolifhly defiring to know what, if known, could be 
of no avail. Colour was believed to be effential to 
the conftitution of a mufcle: but in fowls, in amphi- 
bious animals, in fifhes, in worms, and infects, through 
all the gradations of animals, of different fpecies or 
different fizes, the colours of the mufcular fibre change. 
In fithes and in infeéts it is entirely white; even in 
the human body it is not effentially red; the fibres of 
the iris, the mufcular coats of the arteries, the muf- 
cles of the ftomach, of the inteftines, and of the uri- 
nary bladder, are colourlefs: the blood which makes 
this fibre red in the other parts may be wafhed away. 

Vou, I, - 3G Thea 
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Then why fhould we define a mufcle by that acci-_ 
dental property which it fo often wants, and of which - 
it may be fo eafily deprived; while we may define it @ 
more truly by its contractile power, the only evidence — 
of its nature, and its chief diftinGtion in the fyftem? 
for the contraction of the iris conftitutes its nature; it | 
is a mufcle by truer marks than by its colour: and, 
by the fame rule, the mufcles of the leaft infect are as 
perfect as the mufclesof aman. _ ; 
Philofophers of the laft age had been at infinite 
pains to find the ultimate fibre of mufcles, thinking 
to difcover its properties in its form; but they faw 
juft in proportion to the glaffes which they ufed,. or 
to their practice and fkill in that art, which is now, 
almoft forfaken. Some found the fibres to be of one 
equal fize in all creatures, however various: Others 
found them proportioned to the fize, or age, or ftrength, — 
of their fubje@ : but even fuch difcrepancies are tris 
yial to thofe which, in one of the greatett of thele 
minute philofophers, are found almoft in the fame 
page ; fometimes affirming the ultimate fibre to b 
greater or fmaller, according to the firength of the 
{ubje&t, and again making them of equal fize in the 
whale and in the infec. ’ ' :f 
Others, lefs troubled about the ultimate fize of thefe 
fibres, had conceived notions of their form, which, m 
the credulity of the times, rofe into the importance 
of do@rines; and, from the firft raw conceptions of 
their authors, were finally proved by the microfcope 


boidal fibres all conjoined in regular fucceflion, and 
another defcribing them alfo from the microfcope as 4 
conlifting 


= 
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eonfifting of fix cylindrical fibres involved in a {piral 
one, a third reckoned the fibres a fucceflion of {phe- 
tical bodies ; and Cowper thought that he was inject- 
ing with quickfilver chains of bells jointed with each 
other. For the honour of the age, thefe vanities are 
forgotten now. And why, indeed, fhould we feek the 
ultimate fibres of the mufcle, or ftudy their forms, 
when the difcovery could not advance us one fingle 
ftep in the knowledge of its nature or effence? What 
avails it, that we have difcovered (if we have really 
difcovered) the fhape of the particles of the blood ; 
the wave-like fibres within the fubftance of the nerves; 
_ or the jointed appearance in the fmaller fibres of muf- 
cles? We do not underftand the nature of the blood, 
the properties of the nerves, nor the contractile power 
‘of the mufcles, at all better by the knowledge of this 
ite form of the internal ftructure, than we do by 

he groffer marks of their external form. 

Phyfiologifts have, by a late fenfe of their own weak 
nefs, been at laft humbled to this becoming, but un- 
willing acknowledgment, that this contradility of the 
mufcles is an original endowment of this living matter 
derived from the Creator; imparted in a way which we 
cannot know ; and fo attached to the organization of 
‘the mufcular fibre, that when its organization is de- 
firoyed, this power is loft. We have refigned the 
fearch after a mechanical or phyfical caufe, and feek 
only to learn the properties of this living power, and 
the excitements by which it is moved. ‘To this end 
it is neceflary to define this power, diftinguifhing it _ 
from thofe feelings or motions which refult from the 
‘nerves. The vis infita being that power which be- 
o C2 longs 
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longs to mufcles, is the fource of motion and animal 
life. The vis nervea, being that property which is 
peculiar to nerves, is the feat of feeling, and the caule — 
of voluntary motion, relating chiefly to the enjoyments 4 
and contcioufnefs of life; for hfe and motion exift 
even in plants, and in many creatures which, not ha- _ 
ving nerves, have neither confcioufnefs nor enjoyment, 
and in which the place of feeling is fupplied by alefs — 
perfect inftinét by this vis infita, or fome analogous 
inherent power. 


This irritable power refiding in elvis may be ds a 


fined the property by which mufcles feel and react, 
upon certain ftimuli being applied, without that feel- — 
ing being conveyed tothe fenforium ; without a con- 


icioutnels of action; without any other natural depen- 
dence on the fyftem than that while certain orders of — 


muf{cles are obedient to their own ftimuli only, asthe 


heart to the blood, other orders of the mufcles are rea- 


dy to receive the commands of the will. And above — 
all, fo little dependent is this ation upon the nerves, — 
that it is as perfect in animals which have no nerves; 


and is for a time very perfect in the parts which have q : 


been fevered from the fyftems to which they belonged. 
This power, inherent in the mufcular fibre, belonging 
to its conftitution, and not derived from without, is — 
the vis infita or irritability of Haller*, the vis vitalis 


* The irritability of a mufcle is, perhaps, more properly the vis in- 
fita or inherent power called into immediate a@tion by the prefence 
of flimuli ; and as for the names of Tonic Power, Vital Power, and © 


of @ 


the reft, the terms are quite undefined, and may perhaps have referred ; | 


rather to the combined effeét of all the powers of life, and of all the 
properties of inanimate matter, of nervous fympathy, clafticity, and 
ef mufcular power combined, 
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_ of Goerter, the ofcillation of Boerhaave, and the tonic 
power of Stahl. It is feen in the {pontaneous and tre- 
mulous contractions of mufcles when lacerated, as in 
“wounds; when cut in operations ; ; when entirely fe- 
-parated from the body, as in experiments upon ani- 
mals; like that tremulous motion which we often feel 
- in various parts of the body, without any evident 
caufe, and independent of the will. Even when the 
body is dead to all appearance, and the nervous power 
gone, this contractile power remains; fo that if a 
body be placed in certain attitudes before it be cold, 
its mufcles will contraG@, and it will be fixed in that 
~ pofture till the organization yields and begins to be 
diffolved. It is by this inherent power that a cut muf- 
cle contraéts and leaves a gap; that a cut artery fhrinks 
and retires into the flefh; that the whole body fhrinks 
and grows ftiff after death. Thefe are but faint indi- 
cations of that latent power which can be eafily exci- 
ted to the moft violent motions, and on which all the 
ftrength of the mufcles depends: For the ligaments, 
tendons, burfze of joints, and all thofe parts which 
have no living power, are capable of bearing the fame 
weight when dead as when.alive. But fuch is the 


connection betwixt the organization of a mufcle and 


its contractile power, that the moment it dies all its 
power is gone; and the mufcle which could lift a 
hundred pounds while alive, cannot bear the weight 
of a few pounds when dead. This latent power may 
be brought into full action by various ftimuli. The 
latent power itfelf is called vis infita; the acting power 
put into action, or the proof of the vis infita, upon ap- | 
plying ftimuli, is called the SFP of mufcles. This 
irritability 


390 OF THE MUSCULAR POWER. 


irritability is fo far independent of nerves, and fo little 
connected with feeling, which ts the provinee of the 
nerves, that upon ftimulating any mufcle by touching 
it with acauftic, or irritating with a fharp point, or — 
driving the eleCtric {park through it, or exciting with — 

the metallic conductors, as of filver and zinc*, the 
mu{cle inftantly contracts; although the nerve of — 
that mufcle be tied ;. although the nerve be cut fo as 4 
to feparate the mufcle entirely from all conne@tion with — 
the fyftem ; although the mufcle itfelf be feparated — 

from the body; although the creature upon whichthe —__ 
experiment is performed may have loft- all fenfe of 
feeling, and have been long apparently dead. Thus a 


mufcle cut from the limb trembles and palpitates for ; 4 : 


long after; the heart feparated from the body con- 
tracts when irritated; the bowels, when torn from 
the body, continue their periftaltic motion, fo as to roll 
upon the table, ceafing to anfwer to ftimuli only when 
they become ftiff and cold; and too often inthe hu- - 
man body the vis infita lofes the exciting power of 
the nerves, and then palfy enfues; or, lofing all go- 


vernance of the nerves, the vis infita, acting without, 


this regulating power, falls into partial and general con- 
vulfions. Even in vegetables, as in the fenfitive plant, 
this contraGtile power lives. Thence comes the diftinc- 
tion betwixt the irritability of mufcles and the fenfi- 
bility of nerves; for the irritability of mufcles furvives 
the animal, as when it is active after death ; furvives 
the life of the part, or the feelings of the whole fyftem, - 
| as 


* See a moft ingenious differtation by my pupil Mr Fowler, the 
firft writer, in this country, on this very interefting novelty, where 
the operations of this new excitement are explained. 


OF THE MUSCULAR POWER. 301 


as in univerfal palfy, where the vital motions continue 
entire and perfect, and where the mufcles, though 
not obedient to the will, are fubje@ to irregular and 
-yiolent ations ; and it furvives the conne@ion with 
the reft of the fyftem, as where animals very tenacious 
of life are cut into parts:—but fenfibility, the property 
of the nerves, gives the various modifications of fenie, 
as vifion, hearing, and the reft; gives alfo the general 
fenfe of pleafure or pain, and makes the fyftem, ac- 
cording to its various conditions, feel vigorous and 
healthy, or weary and low. And thus the eye feels, 
and the {kin feels; but their appointed ftimuli produce 
- no motions in thefe parts; they are fenfible but not ir- 
ritable. The heart, the inteftines, the urinary blad- 
der, and all the mufcles of voluntary motion, anfwer 
to ftimuli with a quick and forcible contraction ; and 
yet they hardly feel the ftimuli by which thefe con- 
tractions are produced, or at leaft they do not convey 
that. feeling to the brain. There is no confcioufnels of 
prefent ftimulus in thofe parts which are called into 
action by the impulfe of the nerves, and at the com- 
mand of the will: fo that mufcular parts have all the 
irritability of the fyftem, with but little feeling, and 
that little owing to the nerves which enter into their 
fubftance ; while nerves have all the fenfibility of the 
fyftem, but no motion. 

The vis INSITA is a power that is in diate force, 
preferving the parts ready for their proper ftunuli, 
whatever thefe may be: one fet obeying their own 
peculiar ftimuli chiefly ; while others are obedient to the 
nervous power and the influence of the will. ‘The 
heart is fimulated by the quantity or quality of its 
_ blood; the ftomach by the prefence of food; the in- 
teflines 
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teftines by their contents: the urine ftimulates the _ 


bladder; the venereal appetite ftimulates the genital a 


fyftem ; the foetus ftimulates the womb; and the vo. _ 
luntary mufcles (if we may be allowed to guefs ata 
thing fo little known) are excited by the nerves, and . 
fo are obedient to the will; for, to our limited view, Me 
the nerves feem to be the fole meffengers of thefe | 


commands; and any -ftimulus to the nerves moves the _ 


mutcles like the commands of the will. The abfence J 


of the due ftimulus to each, or the prefence of ordina- 4 


ry ftimuli in too great power, will excite enormous and 
irregular motions; as fulnefs of blood in the heart, poi- 
fons in the {ftomach, acrimonies in the inteftinal canal, — 
or the paffions of anger or fear in the fyftem of the vo- _ 


luntary muicles. The due ftimuli preferve their right | 


tone and action; but thefe violent ftimuli hurt their ir- > 
ritability or moving power; the heart acts weakly af 


ter fevers; the appetite is languid after debauch; the ° 


limbs are weakened by labour; and the whole fyftem _ 
is ruined by excefs. Thus the fun@ions by which the — 
{yftem lives, the heart, the ftomach, the bowels, and _ 
the womb, the various forts of veffels by which the — 
fluids are conveyed, are providently removed from the 
influence of the will; for thefe are the machines of the 4 
fyftem, whofe motions could not ftop, muft not be in- 
terrupted, nor lowered, nor raifed, but muft move and 
act according to the needs of the fyftem. Not left to 
the irregularities or carelef{nefs of voluntary motions, 
they are governed each by its own peculiar ftimulus, 

and act in.a continued and equal courfe. | 
Thus there are in the body two living powers which 
are as caufe and effect in all the motions of our fyftem. 
| | The 
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The nerves ftand as an intermedium betwixt all ex- 
ternal objects and our general fenfe; by the impref- 
fions through thefe come pleafure and pain, and all 
the motives to action; by the will, returned through 
the nerves, all voluntary motions enfue. Thus are 
the nerves, as internuncii, betwixt the external im- 
preffion and the moving power. But nerves were ne- 
ver known to move under the influence of ftimuli; the 
moving power is another property of a diftinc part of 
our body, having its own arrangement of particles, and 
its own peculiar form. All motion then proceeds from 
the joint operation of either power; the nerves convey 
the impreffions, while the mufcles contain the power; 
and it is here, as in other natural effects, the external 
caufe changes, while the inherent property, the fub- 
ject of its operation, remains the fame. ‘The nervous 
power is the regulator of the fyftem; it is the property 
fuited to all the fupports of life, upon which they act, 
and by which they maintain their power over our bo- 
dy: but it is fubjec to continual changing; it rifes and 
falls, is perfect or low; but the energy of the mutcle, 
which is to anfwer to this power, remains ever the fame 
while its organization remains; the nervous power is 
-exhaufted and languid; but the mufcular power is al- 
ways perfect, always ready for the excitement of ft1- 
muli or for the commands of the will. 3 

There is (if we may be allowed any expreflion 
fo loofe and indefinite) the will of the fyftem, and 
the will of the mind: itis the will of the fyftem that, 
through the medium of nerves of wide fympathy and 
confent, governs and leads in harmony all the confent- 
ing functions of the body, and lowers and raifes their 

Vox. I. 3D powers, 
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powers, according to the weaknefs, or ftrength, or full. 
-nefs, or wants of the body; while the will of the 
mind commands thofe voluntary motions, which it is 
its choice to perform. So natural feems that notion — 
which has long prevailed of an archexus, or prefiding 
{pirit, which, like a latent infin, regulates and pre- 
ferves the fyftem, prompts to what is right, and creates 


an averfion to what is wrong, and raifes or allays the 


actions of the vital organs, preferving the fyftem in q 
health, and ftriving againit difeafe. The voluntary 


mufcles are put under the command of the will, while . 


the involuntary mufcles, by which the vital organs 
move, are infulated and mechanical, and depend lefs 
on our fpiritual part: for life and exiftence depend 
lefs on feeling, or that which is allied to our {piritual 
part, and more on the irritable or moving power; and 
it was fit that this irritable power fhould be divided 
from our feelings and our will, which are irregular — 
and tranfitory, and apt rather to derange than to pre- 
ferve the fyftem. ) 

How this divition is sts aoa iifecd we re not know 


in any furer way; but we fee that the heart, the lungs, | 4 | 


the ftomach, and the inteftines, have a proportion of — 


nerves, fo much lower than the mufcles of voluntary . 


motion, that the very exiftence of thefe nerves has 
been denied. Yet there are nerves proper to the vital 
parts: the phrenic nerve goes to the diaphragm ; the 
par vagum to the ftomach and bowels; the fympathe- 
tic nerve to the heart; they are {maller, but they are 
appropriated and diftinct. Now this queftion occurs: 
If the irritable power be in thefe organs, if they be : 
endowed with the quality of feeling their own ‘pecu- 

liar 
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liar ftimuli, and anfwering to their impulfes, what 
need is there for nerves? But they alfo have their 
nerves, that they may not want fome living connection 
with that fyftem to which they belong; that they may 
flourifh in its health, and languifh in its difeafes; that 
they may ad according to the needs, and be fubject 
to the will of the fyftem; that the grand movers of 
the mechanical fyftem may be affeed in their turns 
by the fpiritual part, and thus the digeftion, the cir- 
culation, the venereal appetite, and every vital power, 
are languid and depreffed, or lively and perfect, ac-= 
cording to the conditions of the whole: and how thefe 
funGtions are moved by anger, or joy, or fear, needs 
not be told. But the vital fun@tions alfo lofe their 
action: ‘* The heart acts weakly after fevers; the 
appetite is languid after a debauch; the limbs are 
weakened by labour; and the whole fyftem is ruin- 
ed by excefs.”” Thefe organs have lefs dependence on 
nerves; and fo fufpicions arife, that the irritable power, 
the very bafis of life, may alfo fail: but how fhould 
it fail? If the motions of our fyftem ceafe, it muft be 
either from the incapacity of the mutcles, or from the 
lofs of exciting power in the nerves. ‘The nerves are 
liable to change, but the mufcle retains its power till its 
organization be deftroyed. When the irritable power 
of a mufcle ceafes, when the heart, for inftance, begins 
to fail, whence can that lofs arife? 1ts power is not me- 
chanically exhaufted, elfe from what fource could it 
ever be renewed? It is not from any injury to its nerves ; 
for the heart, when cut out from the body, may be 
wearied out with conftant ftimuli till it ceafe to act ; 
and it will recover by reft, without communication 

3D2 with 
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with the nerves: but it is perhaps fuch a derange- 
ment as happens in a fpring, which, being long bent, 
lofes of its elaftic power: the arrangement of its par- 
ticles fuffers by ftraining; they are compofed by reft: 
and if the elaftic power be thus reftored in an inani- 
mate {pring, much more fhould the contractile power 
recover by reft in the mufcular fibres of a living fyftem. 

The vis 1nsira cannot be wearied nor exhautted ; 
fo the heart is unwearied in its funtion, or if languid 
or too violent in its actions, that muft be from the 
power of ftimulus being lowered or increafed, not 
from any change on the inherent power. The volun- 
tary mufcles alfo are unwearied ; and fo, after great 
fatigue, we are fenfible of cramps and irregular con- 
tractions, fhowing that they are ftill active, but more 
loofely governed by the nerves, and not fo fully un- 
der the command of the will. But the nNERvous 
SYSTEM is more fubject to wearinefs and to decay: 
The fenfes become tired ; the feelings of the fyftem 
are exhautted. It is Fetiea this failing of the nervous 
power that violent exertions bring fatigue and pain: 
from this alfo that we need the refrefhment of fleep ; 
but during fleep, the heart, and all the involuntary 
mui{cles, unwearied in their functions, proceed ftill in 
the fame regular and orderly courfe. 

This irritability or inherent power not only keeps 
the mufcles ready, each for its peculiar ftimulus, but 
preferves a balance over the whole fyftem of the muf- 
cles. We know that mutcles maintain a conftant action, 
independent of the nerves. The mutfcles of one fide 
balance the oppofite mufcles: and if the mutcles of 
one fide be relaxed by palfy, the action of the oppo- 

lite 
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B 
fite mufcles inftantly appears: or if a limb be lux- 
ated, and its mufcles difplaced, they perfevere in a 
violent and fpafmodic action till they be reftored 
each to its place. Have we not reafon to believe, 
that if mufcles were abfolutely and entirely quief- 
cent, they could not be fo inftantaneoufly called ine 
to ation; but that by this continual tenfion or tone 
they more readily follow the commands of the will: 

that by this leffer tenfion they are prepared for 
greater action, and inclined to harmonize: for if all 
the mufcles were quiefcent, and one fuddenly moved 
by the will, its antagonift would rife into undue ace 
tion, and the co-operating or affifting mufcles would 
- be unprepared. Whereas, by this continual tenfion 
of all the mufcles, one fet is oppofed to another, is 
confenting with it, and is ready to co-operate with it, 
or to oppofe it in the due degree: the mind has 
but to incline the power towards one fet, and imme- 
diate and orderly motions enfue. 

The NERVOUS INFLUENCE, again, isas amere ftimulus 
to the voluntary mufcles, as blood is to the heart, or 
the foetus, orany foreign body, tothe womb. It lofes 
its influence over the fyftem fafter than the ordinary 
powers of life do; and the irritable flate of the mufcles_ 
’ continues long after the voluntary motion, or the 
power of excitement from the nerves, is gone: for 
when we die flowly, this inherent power is exhaufted 
in the ftruggles for life. If, while in perfect health, 
we are killed by a fudden blow, the irritable power 
of the mufcles furvives the nervous fyftem many hours 
or days, and the flefh trembles, and the abforbents con= 
tinue to abforb; and often, as after fuffocation, we 

can, 


398 OF THE MUSCULAR POWER. 


can, by operating upon this poor remains of life, re- Q 
ftore the circulation, reanimate the nervous fyftem, . 
and recover that life which feemed to have entirely ‘ 
left the body; and thus the nervous influence, which : 
feemed to animate the fyftem, and to be the prime 
mover and fource of life, owes its reftoration to that y 
~ which was thought to be but a fecondary power. It 
is this remains of contractile power which fixes the _ 
dead body in whatever pofture it is placed: It is this 
remains of irritability which preferves frefhnefs in the - 
animal which feemed dead, but which is really dying 4 
ftill: For the moment this lingering portion of life is _ 
gone, the body diffolves, and falls down; and fo we 
judge of frefhnefs by the rigidity of the flefh, and 
forefee approaching putrefaction by its becoming foft. 
There is no putrefaction in creatures fuddenly killed, « 
as in the accidents which happen to man, or in killing 2 
animals by a fudden blow; in thefe the body continues i 
frefh and fufceptible of ftimuli long after death: but 3 
if this inherent power, this irritable nature of the fibre, 
be exhautfted before death, orin the moment of death, 
then does the body fall quickly into the condition of ‘ 
dead matter, running through thofe changes which _ 
are the only true marks of death. ‘he fith, which — 
is allowed to ftruggle till it be dead; the ox, over- 
driven before it be brought to the flaughter; the 
animal killed by lightning, which fuddenly explodes 
(if we may be allowed the expreflion) all the powers ~ 
‘of life—in thefe the contraGile power is effe@tuale 
ly exhaufted ; no mark of irritability remains; pu- 
trefa@iion comes quickly on: and fo in thofe who 
die of the plague, of poifon, of fevers, or of any fud- 
| den 
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den and violent difeafe, which at once extinguifhes_ 
life, in the vulgar fenfe, and robs the fyftem of that 
remnant of life which the phyfiologift could produce 
to view ; in all thefe cafes, the body becomes putrid 
in a few hours. If a body becomes putrid fo early 
in warm climates, it is not merely becaufe putrefac- 
tion is favoured by heat; but it is becaufe heat exhautts 
_ the vital power, and often a part of the body has loft 
its organized power, and is almoft putrid, before the 
whole be dead. We find that we are wrong in this, 
that when a body has loft all feeling and motion, we 
pronounce it dead ; the nerves indeed have cealed to 
do their office; all feeling and confcioufnefs is gone ; 
but the mere animal power furvives the nerves, and 
through it the whole fyftem may be recalled into per- 
fet life... : | 
The powers and privileges of the nervous fyftem 
‘mutt not be ranked too high nor valued too low: the 
perfed animal feels and moves by the nervous power; 
but furely its mufcles are actuated by a law of their 
own nature: The heart of the chick begins to move 
before we dare prefume that there is any organ for — 
diftributing this nervous.power. The punctum fali- 
ens is the heart of the chick ; it is feen beating while 
the body of the chick is but a rude, unformed, and 
gelatinous mats; daily this active centre increales in 
firength and power; and it has a delicate feeling of 
ftimuli, and it quickly reatts, foas “to fly out into an- 
gry and perturbed motions’’ by the application of a 
ftimulus. It is excited by increafed heat, and lan- 
guifhes when cold, till at laft it dies; then it ceafes to. 
- aG, but fill heat reftores it to life: And is not the 
ed proof 
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proof ftronger in the grown animal, when we cut out 
the heart, which anfwers to ftimuli for fome time; at _ 
laft feems to have its power exhaufted; it lies dead for 
fome time, till it again recovers its power. If this power 
proceeded from the nerves, how could it be renewed? 
but if it refide in the mufcle only, it may have been _ 
wearied, and may revive; its organization may have — 
been deranged, and may be reftored by reft from 
ftimuli; and its parts may be compofed again, refu- 
ming their relative fituation, and their a@tive arrange- 
ment and form; or though it may be infenfible toa 
ftimulus long applied, it may be ftill alive, even toa _ 
lower ftimulus of another kind; or it may awake — 
again tothe feeling of that Hed which, by being 
too long applied, had loft it power. e 
Senfibility depends upon the nerves; motion on 
the mufcles : both are equally admirable and inferu- 
tible; the one conducing to all the enjoyments, and all 
the fufferings of life, and to the intellectual faculties — 
of man; the other being the chief fupport of animal 
life, and the fource of all the bodily powers. | 
As for the MECHANICAL Powers, by which the con- 
tractions of the mufcular fibre is forwarded or retard- 
ed, they are not what they have been believed; for — 
we find few circumftances in the origin, infertion, or 
forms of mufcles, to favour their power, but many by 
which their power is abridged. There are certain 
points where the length of lever gives an increafe of 
power. The maftoid procefs, and the occiput, are as 
levers for the head; the {pines of the vertebra, for 
the back; the olecranon, for the arm; and the pifi- 
form bone, for the hand, The pelvis and the jutting 
trochanters — 


OF THE MUSCULAR POWER. 4or 


trechanters, are as levers for thethigh ; the patella is 
a lever for the leg; the heel-bone is a lever for the 
whole foot; and the arch of the foot is as a lever for 
the toes. Thefe are not the whole, but they are 
perhaps the chief, levers in the human body. In all 
the other implantations the mufcle is fixed, not be- 
hind the joint, but betwixt the joint and the weight 
that is to be moved. There is.a greater lofs of power 
when inferted near to the joint ; there is lefs lofs of 
power when the tendon is inferted far from the joint; , 
and though we call fuch infertion a longer or fhorter 
lever, there is always fome lofs of power, and the true 
levers in the body are very few.. Far from providing 
mechanical forms ‘to encreale the power, nature has 
provided fuch a quantity of contractile power as to 
compeniate for any lofs of effet: So, in place of in- 
_ereafing the effect of mufcles by levers, pulleys, and 
hinges, there is in almoft every muicle a great abate- 

‘ment of its force by the form of the bones which 
it is deftined to move; for mutcles lofe of their ef- 
fect by their being implanted, not behind the joiat, 
but betwixt the joint and the body to be moved ; 
by the infertion of almoft all mufcles being very ob- 
lique, with refpect to the motions which they are to 
perform; fo that half their force is loft upon the 
“immoveable end of the bone. Much force is loft by 
a mufcle pafling over many joints: one fet of fibres in 
a mufcle hinders the action of adjoining fibres, and — 
every degree of contraction takes from that muicle. 
an equal proportion of it power. Thus, everywhere 
in the human body, is power facrificed to the form 
and fitnefs of the part ; that the joints may be {mal- 
Vou. I. 3k ler 
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ler than the limbs; that the limbs may be propor- 
tioned to the body: and beauty and conveniency is 
gained by the facrifice of that power which 1s not 
needed in the fyftem, fince the wifdom and goodnefs 
of the Creator has appointed a degree of force in the 
mufcles more than proportioned to all this lofs of the 
mechanical power. Thofe who will admire the ways 
of Providence, fhould know how to admire! Nature 
is not feeking to compenfate for want of power, by 
the advantages of pulleys, and levers, and mechani- 
cal helps; nor is it in the forms of the parts that 
the Infinite Wifdom is to be found: for among other 
gifts, fuch a portion of this fpirit is given to man, 
that he has ufed the pulleys, and levers, accelerations of 
motion, and all the mechanical powers that refult 
from it; he has invented valves of infinite variety, 
each perfect and true to its particular office; he has 
anticipated all that he has found in the mechanifm 
of the human body; but the living power which 
compenfates for the want of levers, which allows every- — 
where power to be facrificed to the beauty of form, — 
which has ftrength in convulfive and violent ‘actions © 
to break the very bones; this is the act of Infinite 
Wifdom, on which our admiration fhould chiefly 
dwell. 

it is but the very elements, of fo deep a fubjed, 
that can be delivered here. 1 muft proceed to explain 
thofe provifions for eafy motion, which may be con- 
fidered as belonging to the mufcles and bones, and 
as preparing us for a knowledge of the joints. 
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CHAP. &. 


OF THE TENDONS, LIGAMENTS, BURS, AND ALL THE 
PARTS WHICH BELONG TO THE BONES OR MUSCLES, 


OR WHICH ENTER INTO THE CONSTITUTION OF A 
JOINT. ee 


‘Tue bones and mutcles themfelves are but the fmall- 
eft part of that beautiful mechanifm by which the mo- 
tions of the human body are performed ; for the parts 

by which the bones are joined to each other, or the 
~ mufcles fixed into the bones, are fo changed and va- 
ried in their forms, according to the ufes of each part, 
as to give a natural and eafy fhape to the limbs, fecu- 
rity and firmnefs to their motions, and lubricity and 
fmoothnefs to the joints by which thefe motions are 
performed : and this apparatus deferves our attention, 
not merely that we may know the forms of thefe join- 
ings, but that we may learn fomething of the nature 
and ufes of each part, and the various degrees of fen- 
fibility with which each is endowed ; for from this 
kind of ftudy conclufions will arife which may lead 
us to the knowledge of their difeafes, fuggefting the 
means of their prevention and cure. j 

There is a difference in the parts of the human Ne 
dy, according to the feveral ufes for which they are de- 
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figned ; fome are vafcular and foft, others bony and 


hard; fome fenfible, and very prone to inflammation. 


and difeafe, others callous and infenfible, having little 
action in their natural itate, and little pronenefs to dif. 
eafe. The'greater part of the human body is merely 
inanimate matter, united inte a moving and perfect 
whole, by the fyftem of the nerves which abound in 
each creature according to its wants, and are diltri- 
buted in each fyftem according to the ufes and func- 
tions of every part. In fome places there is fuch a 


conflux of nerves as form: the moft delicate and per-_ 


fect fenfe, endowing that part with the fulleft life; 
while others are left without nerves, almoft inanimate 
and dead; left feeling, where it ought not to be, fhoutd 
derange the whole fyftem. 

The living parts of the fyftem are the mufcles and 


nerves ; the mufcles to move the body, and perform» 
its offices, each mufcle anfwering to its particular fti- 
muli, and moft of them obeying the commands of the. 


will; the nerves to feel, to fuffer, and to enjoy, to if 
fue.the commands of the will, and to ‘move the muf- 
cles to action: but ftill the mufcles have their own pe- 
culiar kind of life, fuperior to the nerves, and inde- 
pendent of them, always acting, always capable of great- 
er action, always ready to receive the impulfe of the 


nerves. It is a power which furvives that of the nerves, 
acting even when fevered from the general fyfiem; and | 


acting often on the living body without the impulfe 
of the nerves, and fometimes in oppofition tothe will. 
The dead matter of the fyftem joins thefe living parts, 
and performs for them every fubfervient office ; forms 
coverings for the brain, coats for the nerves; fheaths for 

the 
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the mufcles and tendons; ligaments and burfes ; and 
all the apparatus for the joints; unites them into one 
whole by a continued tiffue of cellular fubftance, which, 
from part to part through all its various forms, has no 
interruption, and fuffers no change, but fill preferves 
its own inanimate nature, while it joins the living parts 
to each other. The tendons, ligaments, periofteum, 
and burfe, are all ‘compofed of this cellular fubftance, 
which by its elafticity binds and connects the parts, 
and by its dead and infenfible nature is lefs expofed to. 
difeafe, and is a fitter medium of connection for the 
living fyftem.. 


GF THE FORMS OF THE CELLULAR:SUBSTANCE. 


UnpeEr various modifications and fhapes this dead 
matter performs moit im portant offices among the li- 
ving parts :—1. It forms cELLS over all the body, which 
allow the parts to glide and move eafily ; ; which con- 
tain the fluid that makes all the motion of parts more 


- eafy and free ; which ftore up fat to fill the interflices, 


to fupport the parts in their action, to give a plump- 
nefs to all the body, and to be reabforbed for the needs 
and ufes of the fyftem. This cellular fubftance is pe- 


-culiarly ufeful to the mufcles; dives in among them; 


keeps their fibres at fuch due diftance that each | 
may have its action ; fupports and lubricates them ; 
fo that perhaps the difference of ftrength, in health 


and difeafe, depends, at leaft in fome degree, upon 


this fupport. ‘The thinner halitus makes the play of - 
the fibres eafy and free; and the fat not only {up- 
ports the fibres in their action, but lubricates them 

fo, 
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fo, thata want of it is painful, while a fuperabundance 
of it incumbers the body. And Haller feems to have 
believed, that a difeafed increafe of it might not only 
opprefs, but almoft annihilate, the mufcular fibre. 

2. But itis ftill further effential to a mufcle, that 
whileit moves, it fhould neither be hurt itfelfnor harm 
the furrounding parts. Therefore, where one mufcle 
moves over another mutcle, foft flefh upon foft fleth like 
itfelf, there can be no hurtful friCtion, and the cellular | 
fubftance is loofe and natural, preferving its common ~ 
form. But where tendons rub upon tendons, or bones 
upon bones, or where tendons rub upon mufcles, or 
upon each other; fome defence is needed, and the cel- 
- lular-fubftance affumes a new form. The cells are run 
together into one large cell, with thicker coats, and a 
more copious exudation ; fo that, being more liberally 
bedewed with a gelatinous mucus, it prevents the bad 
effects of friCtion, and is called a BuRSA MUCOSA, or 
Mucous bag. ‘Thefe mucous bags are placed under 
rubbing tendons, and chiefly about the greater joints ; 
fome are large, and others {mall ; their glairy liquor is 
the fame with that which bedews the celluar fub- 
ftance or the cavities of the joints; and the provifion 
of nature is fo perfect, that the occafions which re- 
quire burfe feem to form them by friction out of the 
common cellular fubftance. | 

3. Itis often ufeful that an individual mufcle fhould 
be enclofed in a tendinous fheath, to give it ftrength 
and firmnefs, and to preferve. it in its fhape. All 
mu(fcles, or almoft all mufcles, form for themfelves in- 
dividual fheaths, fuch as are feen enclofing the fupra- 
{pinatus and infra-fpinatus of the feapula; the biceps 
: humeri, 
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humeri, and moft of the mufcles of the leg and thigh 5 
but it is efpecially neceflary that the whole muicles of 

the limb fhould be inclofed in fome ftronger mem- 
brane than the common {kin, both to give form tothe 
limb and ftrength to its mufcles, and to keep the indi- 
vidual mufcles in their proper places, which otherwife 
might be luxated and difplaced. And fo the trunk of 
the body, the arm, the thigh, the leg, are bound each 
with a ftrong, fmooth, and gliftening fheath, formed 
out of the cellular fubftance, condenfed and thickened 
by continual preffure.. And this alfo is thicker and 
ftronger according to the need that there may be for 
fuch a help; for it is weaker over the flat mufcles of 
the back or of the abdomen, ftronger on the arm, 
ftronger ftill over the ftrong mufcles of the thigh. It 
is hardly to be diftinguifhed in the child; grows thick- 
er and ftronger as we advance in years and in ftrength, 
and in the arms of workmen it grows particularly thick 
and ftrong, encréafing in the back, fhoulder, or limbs, 
according to the particular kind of labour. Thefe are 
the membranes which, by enclofing the mutcles like 
fheaths, are called the vaGINa, Or FASCIA of the arm, 
the leg, the thigh, &c. : 

4. TENDONS or ropes were needed, for the muicles 
could not be implanted thick and flefhy into each 
bone without a deformity,of the limbs, and efpecial- 
ly of the joints; which would have been not unfhapely 
only, but which muft have abridged them of their mo- 
tions and ufes. Where a mutcle is not implanted di- 
reGtly into a bone, tendons are feldom required; and 
fo there are no tendons in the heart, the tongue, the 
ecfophagus, the flomach, inteftines, or bladder. But 

where 
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where tendons pafs over bones, or traverfe the joints, 
their force is concentrated into narrower bounds; and 
long tendons are fixed to the ends of the mufeles to. 
pull the bones: thefe tendons were once believed 


_ to be but the collected fibres of mufcles, gathered in-. 


to amore condenfed form; by which condenfation. 
their properties of feeling and motion were loft, while 
they became hard, white, and gliftening; and it was 
believed that parts which were flefhy in the child 
became tendinous in theadult. But we know by the. 
microfcope that the tendon is. not truly continued 
from the flefh; that the fibres of the tendon and of 
the flefh are not in the fame line, the fibres of all 
penniform mufeles running into their tendon, in a 
direction more or lefs oblique; and good anato- 
mifts have been able to feparate the tendon from the 
flefh, without any violence, and with the blunteft 
knives. .Muticles are sirritable and. have nerves; ten- 
dons are quite dead, have no vifible nerves, have nei- 
ther feeling nor motion, norany endowment by which 
we fhould believe them to be allied to the living parts 
of the fyftem; and: many tendons, as the expanfion 
of the palmaris, may be unravelled into mere cellular 
fubftance. +. 

5. Lhe PERIOSTEUM is merely a bondeadt tim of the 
common cellular fubftance, formed in fucceflive layers: 
and the tendons are of the fubftance of the periofteum ; 
they mix with the periofteum, and are implanted in- 
to it. In diflecting a child, we tear up the periof- 
teeum along with tendons, and without hurting the 
bones ; but in procefs of time, the periofteum, and 


confequently the tendons, are infeparably fixed to the 


bones. 
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bones. The periofteum, tendons, fafcie, and burfee 
mucofx, are all of one fubftance, and of one common 
nature; they are various modifications of that dead 
matter which; having but little vafcularity, and no 
feeling, and hardly any difpofition to difeafe, is the 
fitteft for its office, and bears the rougheft ufage in 
our experiments, and the moft violent fhocks in the 
motions of the body, without any figns of feeling, and 
without falling into difeafe. 

6. Thefe tendons muft be bound firmly duis for if 
they were to rife from the bones during the actions 
of the mufcles to which they belong, the effect of 


contraction would be loft, and they would diforder 


the joint, ftarting out in a ftraight line from bone 
to bone like a bow-ftring over the arch of a bow. | 
The fame inanimate fubftance ftill performs this office 
alfo; for the tendons of one mufcle often fplit to form 
afheath or ring for the next ; or their tendons, after ta~ 
king hold of the bene, {pread their expanfion out over 
all the bone, fo as to form an entire fheath for the 
finger and toe; or there is a wide groove in. the bone 
which receives the tendons, and it is lined with a car- 
tilaze and with a lubricated membrane; the mem- 
brane comes off from the lips of the groove, or from 
corners or edges of the bone, paffes over the tendons 


fo as to form a bridge, or often it forms a longer fheath, 


as in the fingers, or where the peronzi muifcles pafs 
behind the ankle; and thus the vaGINa or SHEATHS 
of the TENDONS are connected with the tendons, pe- 
riofteum, and other modifications of the common cel- 
lular membrane. | 

7. The periofteum, which van run along one bone, 
leaves it at the head, and forming a bag for the joint, 
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goes onwardsto the next bone. Thus the periofteum 


of all the bones is one continued membrane, paffing — 


from point to point: each bone is tied to the next by 
‘its own periofteum ; and this membrane betwixt the 
end of one bone and the beginning of the next, is fo 
thickened into a ftrong and hard bag, as to form the 
capfule of the joint; and the periofteum is aflifted in 
performing this office by the tendons, fafcize, burfe, and 
all that confufion of cellular fubftance which furrounds 
the joint. The capsute of the joinT is then a firm 
and thick bag, which, like a ligament, binds the 
bones together, keeps their heads and proceffes in their 
right places, contains that glairy liquor with which 
the heads of moving bones are bedewed, and pre- 
vents the adjacent parts from falling inwards, or be- 
ing catched betwixt the bones in the bendings of the 
joints. The capfule of every joint proceeds from the 
periofteum, .and is ftrengthened by the tendons; it 
is formed, like thefe parts, out of the cellular mem- 
brane; and when a bone is broken, or its periofteum 
deftroyed by any accident or difeafe, when a tendon 
{naps acrols, when a joint is luxated, and the capfule 
torn, the injury is foon repaired by a thickening of 
the cellular fubftance round the breach ; and wherever 
a bone, being luxated, is left unreduced, a new focket, 
new periofteum, new ligaments, and new burfe, are 
formed out of the common cellular fubftance ; and 
though the tendons may have been torn away from 
the head of the bone, they are fixed again, taking a 

new hold upon the bone. 
8, There are other LIGAMENTS ofa jornT which pre- 
yent its luxation, guarding it at its fides, or round all 
ats 
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its circle, according to its degree of motion: and thofe 
ligaments are of the fame nature with the firft or 
burfal ligaments; arife, like them, from the periofteum 
chiefly ; or indeed are truly but a thickening of the 
burfal ligament at certain points. 

The univerfal connection of thefe parts 1s now 
fufficiently explained, fince we have followed the fe- 
veral forms of cellular fubftance: 1ft, Clothing the 
bones with a thick membrane, which, though infen- 
fible, and almoft inanimate in its own nature, con- 
veys blood-veffels, the means of life, to the bones, and 
is named periofteum: 2dly, The fame periofteum, 
thickened and ftrengthened by the adhefion of fur- 
rounding parts, fo as to form the capfules for the 
joints: 3dly, The tendon, alfo continued from the peri- 
ofteum, and not growing from the mufcle, but merely 
 joinedto it: athly, We fee that imaller tendon, éxpand- 
ed into a thinner tendinous fheet, as inthe brawn of the 
leg where the ham-ftrings (whofe expanfion ftrength- 
ens the knee-joint) go down over the mutcles of the 
leg: sthly, We fee the perpendicular partitions of 
this fafcia going down among the mufcles, and dividing 
them from each other; andthe cellular fubftance, which 
lies under the fafcia, and immediately furrounds the 
mufcle, cannot be diftinguifhed from the inner furface — 
of the fafcia itfelf: 6thly, And as for the burfz, we 
fee that they are formed wherever a tendon rubs over 
a bone. The upper furface of the burfa is formed 
by the tendon which rubs over the bone; the lower 
farface of the fame burfa is formed by the periofteum 
of the bone which it defends; the fides are formed 
by the common cellular fubftance. Its cavity appears. 
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to be merely an enlarged cell; and the burfe mu- 
cof and capfular ligaments are plainly of one and 
the fame nature; their liquors are the fame ; they of- 
ten open into one another naturally, or if not naturally, 
at leaft it is no dileafe, fince no bad effects enfue, 


I muft now explain more fully the conftitution and 


nature of all the lefs feeling parts: For what I have ; 


f:id might be thought to imply abfolute infenfibility 
and total exemption from dileafe or pain; whereas 
the fenfibility of tendons, hgaments, burfz, and joints, 
{tands on the fame footing with the feeling of bones; 
They are infenfible in health ; not eafily injured ; en- 
tering flowly into difeafe; but their difeafes are equal- 
ly dreadful from their duration and from their pain: 
for by inflammation their organization is deranged, 
their healthy confiftence deftroyed, and their fenfibility 
excited in a dreadful degree. | | 
The tendons of animals have been cut or pierced 
with embowelling needles; they have been pinched 
with nippers, and torn and cauterifed; they have been 
burnt with a lighted flick, while the creatures neither 
ftruggled nor fhrunk from the ifritation, nor ever 
gave the {malleft fign of pain. Oil of vitriol has 


been poured upon each of the parts belonging to a ~ 
- joint, and a piece of cauftic has been dropped into its 


cavity, but flill no pain enfued ; nay, fome have been 
fo bold, may I not fay fo vicious, as to repeat thefe 
experiments upon the human body, pinching, prick- 
ing, and burning the tendons of the leg, and piercing 
them with knives, in a poor. man, whofe condition 
did not exempt him from this hard treatment ; who 
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was ignorant of this injuftice that was done to him, 
while his cure was protracted, and he was made a 
fpectacle for a whole city. Without fuch cruel and 
inhuman practices, we do not want opportunities of 
knowing, that, in the human body alfo, the tendons 
and burfz have no acute feeling. When we cut open 
a fafcia or tendinous membrane, there is little pain: 
-when (as in amputation) we cut the ragged tendons 
even and neat, there is no pain: when we {nip with our 
{ciflars the ragged tendons of a bruifed finger to cut 
it off, the patient does not feel: when we fee tendons 
of fuppurating fingers lying flat in their fheaths, we 
draw them out with our forceps, or touch them with 
probes, without exciting pain: in the old practice of 
fewing tendons there was fome danger, but no imme- 
diate pain: when we cut down into the cavity of a 
joint, flill the pain is but flight. In a luxation there 
is comparatively little pain. ‘There is no pain when 


the ligament of the patella is broken away from the 


tibia, nor when the great Achillis tendon is torn. 


There is but little pain in the moments of thole ac- 


cidents which appear flight in the time, but which 
‘turn out to be the moft dreadful f{prains. .Yet after 
rupture of the patella, the knee inflames and {wells : 
after rupture of the Achillis tendon, there is {welling 
and inflammation, with fuch adhefion of the parts as 
makes the patient lame: after the flighteft {prain fuch 
inflammation fometimes comes on as deftroys the 
joint. ‘There is but little pain when we firft make 
‘an opening into any joint; yet it often brings on 
fuch pain and fever that the patient dies. In fhort, 
every thing confpires to prove, that though in wounds 

) of 
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of the lefs feeling parts, there is indeed future danger, 
there is no immediate pain. Still there are many acci- 
dents which prove to us, that even in health the joints 
are not entirely exempted from pain: a {mart ftroke 
on the knuckles, or a blow on the elbow, or a fall up- 
on the knee, are not perhaps the pureft inftances of 
feeling in joints; for fuch blow may have hurt fome 
external nerve: but when a {mall moveable cartilage 
forms within the joint of the knee, though it be {mall 
and very {mooth, and lodged fairly within the cavity— . 
of the joint, it often | gets betwixt the bones, caufing 7 
inftant lamenefs; the moment it caufes this lame- 
nefs, it brings dreadful pains: the pain, the lamenefs, 
and all the feeling of inconveniency, fubfide the in- 
ftant that this cartilage is moved away from betwixt . 
the bones; and the joint continues eafy till this mo-_ 
ving cartilage chances again to fall in betwixt the heads 
of the bones. Even the pain from a blow upon the 
knee, for example, is plainly within the joint, and is 
caufed by the force with which the patella is {truck 
down againft the ends of the bones. What indeed isa 
{prain, but a general violence and twifting of all the parts 
which compofe the joint? Thefe parts are of one com- 
mon nature, and may be arranged and enumerated thus: 
A joint is compofed of the heads of the bones, {welling 
out inte a broader articulating furface, and of a thin 
plate of cartilage, which covers and defends the head of 
each bone ; fometimes of {mall and moveable cartilages 
which roll upen the bones, and follow all the motions 
of the joint, and, like fri€tion-wheels in machines of 
human invention, abate the bad effects of motion. 
There are mucous glands, or rather mucous bags, 
which convey a lubricating fluid ; and there is a bur- 
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fal ligament, which forms the purfe of the joint, binds 
the bones together, contains the fynovia, and prevents 
the furrounding parts from being catched in the joint: 
_ There are leffer ligaments on the outfide of this, go- 
ing along the fides of the joint, and pafling from 
point to point: There are great tendons moving over 
the joint and burf, or mucous bags, which accom~- 
pany thefe tendons, and prevent the violence which 
their continual rubbing might do tothe bones. All 
thefe parts are of one conftitution and nature; we 
cannot fay that they are infenfible, for their feeling 
is only deferred ; it is flow, but not the lefs fevere. 
The eye feels the inftant that a mote falls upon it; 
but the fkin does not feel a blifter till it has been fome 
hours applied; the ligaments and joints feel fill lets 
in the inftant that any injury is done: but as the in- 
flammation of the blifter excites the feeling, and de- 
ftroys the fabric of the fkin, producing pain and de- 
rangement of its parts, the inflammation of joints, and 
of all the parts belonging to them, breaks up the orga- 
nization of the part, evolves the feeling, and then in 
them alfo comes difeafe and violent pain. They are flow 
in entering into action; but, once excited, they continue 
to act with a perfeverance quite unknown in any 
other part of the fyflem. Their mode of action, what- 
ever it may be at the time, is not eafily changed: if 
at reft, they are not eafily moved to action, and their 

exceflive action once begun is not eafily allayed. 
The difeafes are infinite to which thefe parts are fub- 
jet. They are fubject to dropfical effufions ; they 
are fubjeét to gelatinous concretions ; they are fubjec 
to flight inflammation, to fuppuration, to erofions of 
their 


416 OF THE TENDONS, &c. 


their cartilages, and to exfoliation of their bones: 
correfponding with the dropfies, fuppurations, and 
mortifications of the fofter and more feeling parts. 
Rheumatifm is an inflammation round the joints, with 
a flighter effufion, which is foon abforbed : Chronic 
rheumatifm is a tedious and flow inflammation, with 
gelatinous effufions round the tendons, and permanent 
{welling and lamenefs of the joints. Gout in a joint 
is a high inflammation, with a fecretion of earthy 
matter into its cavity. The inflammation of tendons 
is fprain: effufion of gelatinous matter round them is 
ganglion: fuppurations in the tendinous fheaths is 
whitloe: the inflammation of burfe is falfe white 
{welling, not eafily diftinguifhed from the true: the 
difeafe of the joint itfelf is either a dropfy, where the 
joint, though emptied by the lancet, is filled up again 
in a few hours, fhowing how continual, and how pro- 
fufe, both the exhalation and abforption of joints na- 
turally is; or it is white {welling, which, next to 
confumption, is the moft dreadful of all icrophulous 
difeafes, which begins by inflammation in the joint 
itfelf, is marked by ftiffnefs, weaknefs, lofs of motion, 
and pain; which goes on through all the ftages of 
high inflammation, dreadful pain, deftruction of car- 
tilages, enlargement of bones, fcetid fuppurations, and 
fpontaneous openings of the joints ; which fometimes 
ftops by an effufion of callus and concretion of the 
bones, forming a ftiff joint, but which oftener ends in 
hectic fever, diarrhoea, morning fweats, and extreme 
weaknefs ; fo that the patient a, exhaufted with fe- 
ver and pain. 
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JOINTS OF THE HEAD AND TRUNK. 


JOINTS OF THE HEAD AND SPINE. 


Aumost every thing relating to the heads and pro- 
ceffes of the bones, and every propofition concerning 
the motions which they have to perform, has been 
already explained, anticipating much of the anatomy 
of the joints: and the principles of motion mentioned 
in deferibing the bones fhall form the chief propofi- 
tions on which my defcriptions of joints fhall be ar- 
ranged, feeking that method chiefly by which the 
joints may be eafily and rapidly explained ; for it 1s a 
fubject on which volumes might be beftowed, and not 
in vain. | 

We may compare, in the following order, the chief 
motions of the head and trunk. The head is fo pla- 
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ced upon the oblique furfaces of the atlas, that it 
cannot turn in circles; but at that joint all the nod- 
‘ding motions are performed. ‘The atlas refis fo up- 
onthe dentatus, that there all the turning motions 
ate performed. The neck and loins have their ver- 
tebree fo loofely framed, with fuch perpendicular pro- 
ceffes and eafy joints, that there all the bending mo- 


tions are performed; while the back is fixed, or al- — 


moft fixed, by its connection with the ribs, and by 
the obliquity and length of its fpines; and though, 
upon the whole, the fpine turns many degrees, yet it 
is with a limited and elaftic motion where the whole 
turning is great, but the movement of each individual 
bone is fmall. | 

To fecure thefe motions, we find, 1. The occipital 
condyles received into hollows of the atlas, where 
the oblique pofition of the condyles fecures the joint, 
the occipital condyles looking outwards, the articu- 
lating furfaces of the atlas looking towards each other, 
the occiput fet down betwixt them, fo as to be fecu- 
red towards either fide, and the obliquity of the joint 


being fuch withal as to prevent the head from turn- | 


ing round. ‘Thefe joints of the occiput with the atlas 
are, like the greater joints of the body, fecured with 
regular capfules or bag-like ligaments for each con- 
dyle, each rifing from a rough furface on the verte- 
bra, and being fixed into a roughnefs at the root of the 
condyle. 2. We find a flat membranous ligament, 
which extends from the ring of the atlas to the ring 


of the occipital hole, clofing the interftice betwixt 


the occiput and the atlas: It is confounded at the 


fides with the capfules of the articulating procefles; 


IS 


& 
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is very ftrong before; and at the middle fhort point of 
the atlas it feems a diflinct ligament, which is {trong 
only at this point, and very lax and membranous. 
behind*. 3. We find the atlas tied to the denta- 
tus by a more complete order of ligaments. ‘Thefe 
are, ift, (as betwixt the atlas and dentatus), regular 
capfules or. bags, fixing the condyles of one verte- 
bra to the condyles of the other. 2dly, A crofs liga- 
ment+, which, crofling the ring of the firfi vertebra, 
makes a bridge, embraces the neck of the tooth- 
like procefs, and ties it down in its place. 3dly, A 
fmooth and cartilaginous furface all round the root of 
the tooth-like procefs, where this tooth of the denta- 
tus turns in the ring of the atlas, and is bound by 
the ligament; and this rolling of the atlas upon the 
axis of the dentatus is fo fair and proper a joint, that 
it alfo is all included in a capfular ligament. 4thly, the 
point of the tooth-like procefs having threaded the 
ring of the atlas, almoft touches the occipital hole ; 
and there another ligament ties it by its point to the 
occipital hole f. 


3G2 All 


* This is part of what Winflow called LIGAMENTUM INFUNDIBI-+ 
LIFORME, @ FUNNEL-LIKE LIGAMENT, joining the firit vertebra to 
the occiput. 3 

+ Viz. LIGAMENTUM TRANSVERSALE, OF TRANSVERSUM $ and 
what are called the aprenpices of the TRANSVERSE LIGAMENT, are 
merely its edges, extending upwards and downwards, to be fixed in- 
to the dentatus, and into the occipital hale, fo as to inclofe the 
tooth-like procefs of the dentatus in a capfule. 

+ There are two flat ligaments which come from about the neck 
or root of the tooth-like procefs, and which go obliquely upwards, 
. #9 be fixed into the groove juft behind the lip of the occipital hole ; 

pease bus 
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All the other vertebrze have another kind of articu- 
lation; to which the occiput, atlas, and dentatus, are 
the only exceptions ; for their motions are particular, 
and quite different from the reft. The atlas and den- 


tatus bend, turn, and roll, by conneétions refembling’ 
the common joints of the body; but the other vertebra. 


are united, each by its INTERVERTEBRAL SUBSTANCE, 
to the bones above and below; they are alfo united 
by their articulating proceffes to each other: each ar- 


ticulating procefs 1s held to another by a diftin@ cap- 


tule; each intervertebral fubftance is fecured, bound 
down, and ftrengthened by ftrong ligaments; for the 
intervertebral fubftance, which of itfelf adheres very. 
ftrongly to the periofteum, and to the rough focket- 
like furface upon the body of each vertebra, is further 


fecured by a fort of crofs ligament, which go from 


the rim or edge of one vertebra to the edge of the 
next, over the intervertebral fubftance; and fo, by ad- 
hering to the intervertebral fubftance, they ftrengthen 
ity? "‘Phete ligaments cro{s each other over the interftice 


betwixt each vertebra, and are very ftrong. They 


are very regular, beautiful, and fhining, and are named 

INTERVERTEBRAL LIGAMENTS. a 
The {pine is further fecured by a general ligamen- 
tous or tendinous expanfion, which goes over the fore 
parts, of all the vertebra from top to bottom of the 
fpine. It begins at the fore part of the atlas 5 it al- 
moft paifes the body of the dentatus, or is but very 
flightly 


' but the ligament ee the point of the tooth- like procefs is not 
what it has been fuppofed, a fair round ligament of fome ftrength ; 
there is nothing more than a few firageling fibres of ligament going 
from the point to the occiput, though, Euftachius has drawn it roung 
and is 5 


roe 


ogy 
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flightly attached to it. It is at firft pointed, fmall, and 
round; it begins to expand upon the third vertebra 
of the neck, fo as to cover almoft all its body. it goes 
down along the bones, chiefly on their fore parts, and 
is but little obferved on their fides. It is weaker in the 
neck; where there is much motion; ftronger inthe back, 
where there is none; weaker again in the loins, where 
the vertebre move; but ftill on the bodies of all the 
vertebre it is feen white, fhining, and tendinous. We 
can diflinguifh all along the {pine interruptions and 
fafciculi, or firmer bundles, going from piece to piece 
ofthe fpine; which fafciculi are indeed very feldom 
continued without interruption farther than the length 
of two or three vertebre; yet the whole is fo much 
continued, that it is confidered as one uninterrupted 
fheath, and is called the EXTERNAL Of ANTERIOR VA~- 
GINA, Or LIGAMENT Of the sPpINE*. 

But ftill the canal of the {pine were left open and’ 
undefended, rough and dangerous to the fpinal mar- 
row, if internal ligaments were not added to thefe. 
The rings of the vertebre are held at a confiderable 
diftance from each other, by the thicknefs of the inter-"_ 
vertebral fubftance, and by the correfponding length 
of the oblique procefles: but this {fpace_is filled up by 
a ftrong flat ligament, which goes from the edge of one 
ring to the edge ofanother; and fo extending from the 
articulating procedies, backwards to the {pinous pro- 
ceffes, they fill up all the interftice, complete the ca- 
| nal — 


* The LIGAMENTUM COMMUNE ANTERIUS, FASCIA LONGITUDI- 
NALIS ANTERIOR, FASCIA LIGAMENTOSA, &Xc. It is from this liga 
ment in the loins that the crura diaphragmatis arife, with tendons 
flat and gliftening like the ligament itfelf, and hardly to be difting 
genes from it, 
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nal of the {pinal marrow, and bind the bones together 
with great ftrength*: Thefe are aflifted in their of- 
fice of holding the vertebra together, by a continua- 
tion of the fame ligament, or of a ligamentous mem- 
brane connected with it, which runs all the way on- 
wards to the ends of the {pinous proceffes, where they 
are ftrengthened by accidental fafciculi+; and in the 


middle vertebre of the back, but not of thofe of the 


loins or neck, fimilar ligaments are found alfo betwixt 
the tran{verfe procefles |. 

Next, there is another internal ligament, which is 
not interrupted from bone to bone, but runs along all 
the length of the {fpine, within the medullary canal, 
and it correfponds fo with the external vagina, or an- 
terior ligament of the {pine, that it is called the posTx- 
RIOR OF INTERNAL ligament§. It begins at the occi- 
put, lies flat upon the back part of the bodies of the 
vertebrz ; at the interftice of every vertebra it {preads 
out broad upon the intervertebral fubftance, doing the 
fame office within that the intervertebral ligaments 


do without. It is broader above; it grows gradually. 


narrower towards the loins. Although it is called a 
3 vagina 


* They are named the LIGAMENTA SUBFLAVA CRURUM PROCES-« 
SUUM SPINOSORUM. ) 

+ Thefe are named the MEMBRAN © INTERSPINALES, and LIGA- 
MENTA APICES SPINARUM ComiTaANnTEs. The ligaments which tie 
the points of the fpines, running from point to point, make a long 
ligament, which ftretches down all the f{pine, 

$ Called LIGAMENTA PROCESSUDM TRANSVERSORUM, and found 
only from the fifth to the tenth vertebra of the back. 

§ Fascia LIGAMENTOSA POSTICA, FASCIA LONGITUDINALIS POSs 
TICA, LIGAMENTUM COMMUNE POSTERIVS, | 
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vagina or fheath, it does by no means furround nor in- 
clofe the fpinal marrow, but is entirely confined to the 
covering of the bodies of the vertebre, never going be- 
yond the fetting off of the articulating furfaces, or the 
place where the nerves go out. It adheres firmly to 
the bones, and does not belong at all to the fpinal mar- 
row. It fhould rather be called a ligament for the 
bones than a fheath for the medulla. The anterior 
ligament prevents ftraining of the fpine backwards: 
this one prevents the bending of the {pine too mych — 
forwards; and they inclofe betwixt them the bodies of 
‘the vertebre and their intervertebral fubftances. 
There is yet a third internal ligament, which belongs 
entirely to the neck; it is called apPARATUS LIGAMEN- 
TOSUS.COLLI; it begins from the edge of the occipital 
bone, defcends in the canal of the vertebre, is thin 
and flat, and adheres firmly to the body of each ver- 
tebra, covering the tooth-like procefs. The irregular 
fafciculi, or bundles of this ligament, firetch from 
bone to bone; and the whole of the apparatus liga- 
mentofus extends from the edge of the occipital hole 
- to the fourth vertebra of the neck, where it ends. Its 
chief ufe is alfo as a ligament, merely fixing the head 
to the neck. The dura mater is within thefe, imme- 
diately inclofing the {pinal marrow. ‘The ligaments 
which I have juft named may be well enough allowed 
to be “ at once ligaments for the bones, and a fheath 
for the medulla.” But there is no fuch fheath as that 
called ligamentum infundibiliforme by Winflow ; for 
either they are peculiar and diftin@ ligaments for the 
bones, fuch as I have defcribed, or they belong exclu- 
3 | fively. 
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fively to the medulla, as the dura mater, which is in- 

deed ftrengthened at certain points into the thicknefs 
of a ligament; but the only clofe conneCion of the 
fpinal marrow with the hgaments of the {pine is juft 
at the hole of the occipital bone, and for a little way 
down; through all the reft. of the {pine, the connec- 
tion is by the loofeft cellular fubftance. 


OF THE LOWER JAW. 


THE LOWER JAW is, by its natural form, almoft a 
ftrict hinge, and the lateral motion in grinding is but 
very flight. The joint is formed by a deep hollow or 
focket in the temporal bone; by a ridge, which flands 


juft before the proper focket, at the root of the zygo- 


matic procefs; and by along fmall head or condyle, 
which is placed acrofs the long branch or condyloid 
procefs of the jaw. Thefe form the joint; and the con- 
dyle, the hollow of the temporal bone, and the root 
of the zygomatic procefs, are all covered with articu- 
lating cartilage. The joint is completed by a capfule 
of the common form, which arifes from the neck of the 
condyle, and which is fo fixed into the temporal bone 
as to include both the proper focket and the root of 
the zygomatic procefs. Thence it is manifeft, that in 
the motions of the jaw, this tranfverfe ridge is required 
as a part of its articulating furface; that the common 
and lefer motions are performed by the condyle mo- 
ving in the deepeft part of its focket; that the larger 
and wider openings of the mouth are performed by 
{uch depreflion of the jaw as makes its condyle mount 
upon the root of the zygomatic procels ; while the 
luxation of the jaw is a ftarting forwards of the con- 


dyle, till it is lodged quite before and under the zygo- 
matic 
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matic procefs, and the condyle ftanding upon the 
higheft ridge, is the dangerous pofition in which luxa~ 
tion is mott eafily produced. — | 

',To render thefe’ motions very eafy and free, a 
moveable cartilage is interpofed. We find fuch carti- 
lages in the joints of the clavicle, wrift, knee, and jaw, 
becaufe the motions are continual. and rapid. The 
moveable cartilage is thin in its centre, and thicker to- 
wards its edges, by which it rather deepens than fills up 
the hollow of thejoint. It correfponds in fhape with 
the head or condyle of the jaw, and with the hollow 
of the temporal bone. lt moves with every motion 
of the jaw, facilitates the common motions, and pre- 
vents luxation; but the joint is ftill more ftrongly fe- 
cured by the ftrength of its pterygoid and temporal 
mufeles, which are inferted clofe round the joint, than 
by any ftrength of its capfule. It isthe mufcles which 
prevent luxation; and it is their action alfo that makes 
luxation, when it has happened, fo difficult to reduce. 


BI 3B. 3. 


Tue ribs have two joints, and a hinge-like motion, 
rifing and falling alternately as we draw in or let out 
‘the breath. The two joints of the ribs are thus fe- 
cured: Firft, the proper head of the ribs being hinged 
upon the intervertebral fubftance, and touching two 
vertebrae, it is tied to the bodies of each by a regular 
capfule: the bag is regular, is lubricated within, and 
is as perfect as any joint in the body; it is radiated 
without, fo ‘as to expand pretty broad upon the fides 
of the vertebre, and has a fort of divifion as if into’ 

two fafciculi; the one belonging 'to the vertebra above, 
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the other to the vertebra below: they gradually va-~ 
nifh, and mix with the periofteum upon the bodies 
of the vertebre ; thefe are named LIGAMENTUM CAPI- 


TELLI cOSTARUM, as belonging to the little heads of ~ 


the ribs. , 

The back of the rib touches the fore part of the 
tranfverfe procefs, and is articulated there; confe 
quently there is a fmall capfular ligament belonging 
to this joint alfo: but this joint is further fecured by 
two fmall ligaments, which come from the tranifvertle 
procefs of the vertebra, and take hold on the neck of 
the rib: one fhort ligament coming from the point 
of the tranfverfe procefs, is behind the rib, and is 
thence named LIGAMENTUM TRANSVERSARIUM EXTER- 


NuM3 another, rather longer, comes from the inner > 


face of the tranfverfe procefs, goes a little round the 
neck of the rib, 1s implanted into the lower edge of 
the rib, and is named LIGAMENTUM TRANSVERSARIUM 
INTERNUM: another {mall ligament, exactly oppofite 
to this, going into the neck of the rib upon its back 
part, is alfo very regular; and other fubfidiary liga- 
ments from different points affift thefe or fupply their 
place. | 
The ribs are fixed into the flernum by their car- 
tilages ; each of which has a round head, a diftind 
focket, a regular capfule, and ligaments which ex- 
pand upon the furface of the fternum, much in the 
fame way that the ligamenta capitelli expand upon 
the bodies of the vertebre :'a tendinaus membrane 
alfo binds the cartilages of the ribs one to another, 
crofies oyer the interftice, and fo covers the intercof- 
tal mufeles with a fort of fafcia; and the whole fur- 
face 
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face of the fternum and that of the cartilages is co- 
vered with this tendinous expanfion, which belongs 
confufedly to “the origins of the pectoral mulcles, to 
the ligaments of the ribs and fernum, and to the pe- 
riofteum of that bone. 


CHAP. IL 


JOINTS OF THE SHOULDER, ARM, AND HAND. 


ie rat Fe 


‘Tue joining of the clavicle with the fternum is the 
hinge upon which the whole arm moves, and is theonly 
point by which the arm is connected with the trunk ¢ 
the round button-like head of the clavicle rolls upon 


the articulating furface of the upper bone of the fter-. 


num: it is in fuch continual motion that fome parti- 
cular provifion is required ; and accordingly it has, 
like the condyle of the jaw, a {mall moving cartilage, 
which rolls betwixt this head and the fternum. Ihe 
cartilage is thin, and of a mucous nature; it 1s moves 
able in fome degree, yet it is fixed by one edge to the 
head of the clavicle. This joint is inclofed in a {trong 
capfule ; confifting firft of a bag, and then of an outer 
order of fibres, which go out in a radiated form, upon 


the furface of the fternum, like the ligaments of the | 


ribs; and they crols and cover the fternum, fo that 
32 the 
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the ligaments of the oppofite fides meet; and this 
meeting forms a cord acrois the upper part of the 
fternum, which is named INTERCLAVICULAR LIGa- 
MENT. Thus is the clavicle fixed to the fternum, and 
another broad ligament alfo ties it to the firft rib. 
The joining of the clavicle with the feapula is by 
the edge of the flat clavicle touching the edge of the 
acromion procefies with a narrow but flat articula- 
ting furface. Both furfaces, viz. of the acromion and 
of the clavicle, are covered with a thin articulating 
cartilage: in fome fubjects a moveable cartilage is al- 
fo found here. Itis a regular joint, and is very feldom 


obliterated ; yet its motion, though continual, is not 


very free; itis rather a fhuffling and bending of the 
fcapula upon this bone, favouring the play of the 
other joints. It is fecured firft by a capfular ligament, 
which is in itfelf delicate and thin, but which is 
ftrengthened by many ligamentous bands, which 
pals (over the capifule) betwixt the clavicle and the 
‘ acromion proceis: the clavicle, as it paffes over the 
point of the coracoid proceis, is tied down to it by a 
ligament of confiderable ftrength, which comes from 
the point of the coracoid procefs, is implanted into 
the lower or inner edge of the clavicle, ane is named 
LIGAMENTUM COMMUNE TRAPEZOIDES; trapezoid, on 
account of its {quare form, and commune, becaufe it 
goes from the icapula to the clavicle; while other li- 
gaments, going from one proceis of the fcapula to an- 


other, are named proper or peculiar ligaments of the 


{capula. There is a {mall flip of ligament which joins 
this, coming from the tendon of the fubclavian muf- 


cle. | < 
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SHOULDER- JOINT. 

THE SHOULDER is one of the moft beautiful joints, 
ioofe and moveable, very free in its motions, but very 
liable to be difplaced. To form this joint, the humerus 
has alarge round and flattened head; the cavity of the 
{capula*, which receives this head, is oval or triangu- 
lar, {mall, and very fhallow: it is eked out with a thick 
cartilaginous border, which increafes the hollow of the 
focket; but ftill it is fo fhallow that the humerus can- 
not be fo much faid to be lodged in the glenoid cavi- 
ty, as to be laid upon it. Its capfule or bag is very 
loofe and wide, coming from the edges of the glenoid 
cavity, and implanted round the neck of the bone. 
The joint is richly bedewed with mucus; or rather 
with a mixed fecretion, which is partly fecreted by a 
fimbriated organ, confifting of lacune or bags, the 
common organ for this fecretion through all the joints, 
and by a thinner exudation from thofe extreme ar- 
teries, which terminate, with open mouths, upon the 
internal furface of the bag. 

By the fhallowneds of its focket, and the largenefs 
of its head; by the loofenefs of its capfule; by all the 
forms and circumftances of its firucture ;—the fhoul- 
der is exceedingly loofe, and very liable to be difpla- 
ced: it has this loofe ftructure and fuperficial focket, 
that its motions may be free; but feldom is there any’ 
great advantage gained in the human body without 
a counterbalance of weaknels and danger; and every 
Ww where in the limbs we obienye that a joint is weak and 

| liable 


* It is called glenoid cavity from the Greek name of a joint, 
and the name is not abfolutely appropriated to the fcapula. , 
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liable to luxation in proportion as its motions are 
free and large. Yet the fhoulder-joint 1s not with- 
out fome kind of defence; its focket is fhallow, but 
it is guarded by the largeft proje€ting proceffes in all 
the body; by the acromion proje@ing and ftrengthen- 
ing it above; and by the coracoid procefs within ; its 
ligament is lax, eafily torn, and ufeful rather for con- 
fining the fynovia, and keeping the head of the fhoul- 
der bone oppofite to its proper cavity, than in fecu- 
ring the joint by any flrength it has; therefore a li- 
gament extends from the coracoid to the acromion 
proceis*, which completes the defences of the joint 
above, and at its inner fide; and there comes alfo 
from the point of the acromion procefs an additional 
ligament which adheres to the capfule: But the cir- 
cumftance from which the chief ftrength of the fhoul- 
der-joint is derived, is the infertion of the four mufcles 
which come from the fhoulder-blade clofe round the 
head of the bone; fo that they adhere to the cap- 
_fular ligament, pull it up to prevent its being check- 
ed in the motions of the joint; ftrengthen it by their 
thicknefs, for they are fpread upon it: and the con- 
traction of the mufcles hold the humerus in its place ; 
their total relaxation (as in certain cales of weaknefs) 
fuffers the humerus to drop away from the fcapula, 
without any fall or accident, forming what we are 
accuftomed to calla luxation of the humerus from an 
internal caufe; and the fhoulder cannot be luxated by » 
a fall without fuch violence as tears up thefe mufcles by 
the roots. We muft add to this anatomy of the joint, 
that it is furrounded by numbers of burfe or mucous 

| bags 
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bags *: one under the tendons of the fub{capularis; 
one under the fhort head of the biceps muicles; one 
betwixt the coracoid procefs and the fhoulder-bone ; 


and one under the acromion procefs of the fcapula, 


excecdingly large: and thefe are fo fairly parts of the 
joint, that very commonly they open into it with com- 
munications, either perfectly natural or at leatl not 
hurtful, ei: her originally exiflting or formed by con- 
tinual friction. It fhould alfo be remembered, that 
the long tendinous head of the biceps muicle comes 
from the margin of the focket, directly over the ball 
of the os humeri, and through the capfule, by a par- 
-ticular hole. 

ELBO W. 


THe ELBow-joint is formed by three bones; the 
humerus, radius, and ulna: the ulna bends backwards 
and forwards upon the fhoulder-bone, the radius bends 
upon the fhoulder-bone along with the ulna; it al- 
ways muft accompany the ulna, but it alfo has a mo- 
tion of its own, rolling in circles; its round button-like 
head rolling continually with its edge upon a focket 
in the ulna, and with its flat face upon the tubercle 
of the humerus. The whole compofes one joint, and 
is inclofed in one capfule: the bones accompany each 
ether in their luxations, as well as in their natural 
motions: the ulna is never diflocated without the ra- 
dius being aifo difplaced ; acircumfance which is but 

too 


-# “Wide Monro’s Tables of the Burfee Mucofx, where all thefe parts 
are reprefented; the knowledge of which is fo very ufeful for the fur~ 


geon. I have opened this great burfa under the acromion procefs, | 


and let out four pounds of the peculiar mucus and gelatinous lumps 
with which the difeafed burfe are commonly filled. 


~~ 
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too little noticed, and, fo far as I remember, hardly 
confidered or known. The general capsuLe aries from 
the humerus, from both the tubercles, and all round the 
two hollows which receive the olecranon and coronoid 
proceffes of the ulna; it is implanted again into the 
tip of the olecranon, and all round that figmoid ca- 
vity which receives the lower end of the humerus, and 
all round the edge of the coronary procefs. It is alfo 
fixed round the neck of the radius ; it comprehends, — 
in one bag, the humerus, radius, and ulna; and unites 
them into one joint, performing two motions, viz. 
flexion and extention by the ulna, and rolling by the 
radius. The joint is lubricated by mucus.and by fat, 
which is found chiefly about the olecranon ; and that 
the bones may be further fecured, additional ligaments 
are {pread out upon them, which are all without the 
common capfule of the joint lying upon it, and 
ftrengthening it at the neceflary points. ae 
1. There is the common capfule inclofing the whole. 
2. It is the form of every hinge-joint (and this is one 
of the pureft) to have its capfule ftrengthened at the 
fides; and the fides of this, the elbow-joint, are 
firengthened by two fafciculi or ligamentous heads, 
which, coming from the tubercles of the humerus, {pread 
a little upon the capfule, and adhere to it like part of. 
its fubftance. One, from the outer condyle, fpreads 
upon the neck of the radius, and is named the ExTER- 
NAL LATERAL LIGAMENT: one from the inner condyle 
of the humerus, goes upon the infide of the capfule, © 
and ftrengthens it there: it is implanted near the root 
‘of the coronoid procefs of the ulna, and is named the 
INTERNAL LATERAL LIGAMENT. 3. The continual rol- 
ling motion of the radius requires a peculiar ligament ; 
| and 
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and this peculiar ligament of the radius is named ttca- 
MENTUM CoRONARIUM, becaufe it encircles the neck 
of the radius; ANULARE Or ORBICULARE, from its hoop 
or ring-like form. Itis a very ftrong and narrow 
{tripe or band, which arifes from that part of the ulna 
where the radius rolls upon it, and furrounds the ra- 
dius, making at leaft two-thirds of a circle; and fo 
having turned over the neck of the radius, is inférted 
into the oppofite fide of the ulna. This is commonly 
defcribed as a diftine ligament furrounding the neck of 
the radius, and having the common capfule implanted 
into its upper edge; but in truth it is, like the others, 
a thicker band of the common capfule, but with a 
diftinétion much more particular here, by the contratt 
of the great thicknefs of the coronary ligament, and 
the extreme thinnefs of the capfule at the fore part : 
for the capfule of every hinge-joint is ftrong only at 
its fides; other bands from the outer condyle, and 
from the coronary procefs of the ulna, ftrengthen this 
ligament of the radius, and are known by the gene- 
ral name of accESSORY LIGAMENTS of the coronoid 
ligament, as the lateral ones are known by the name 
of ACCESSORY LIGAMENTS to the capfule. 

So that there is, 1. A complete capfule which enclofes 
all the bones; 2. Lateral ligaments which make the 
main firength of the joint; 3. A coronary ligament 
which regulates and ftrengthens the rolling motions of 
the radius, and keeps it firm, turning like a fpindle in 
its bufh. The whole joint is furrounded with cellular | 
fubftance; the regularity of its ligaments is confound- 
ed by the adhefions of mufcles and tendons :, though 
it is, on the whole, weak behind and before, and very 
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{trong at its fides, yet tendinous and ligamentous fibres 

crofs it in all directions; fo that the capfule, and its 

affitting ligaments, are irregular and rough without ; 

but gelatinous, {mooth, and gloffy within. 
WRIST. 

Tue wrist is one of the moft moveable joints in 
the body, having the ftrength of a mere hinge-joint 
(becaufe it is almoft a ftri€t hinge, by the connection 
of the long ball of the carpus with the long hollow of 
the radius); and having, at the fame time, all the pro- 
perties of the moft moveable joint, by the free turn- 
ing of the radius, without the weaknels which is pecu- 
liar to the circular and free moving joints. Thefe di- 
ftinGions divide the wrift-joint into its two parts. 

1. The articulation formed by the feaphoid and lu- 
nated bones, which form an oval ball of articulation, 
and the great {caphoid cavity of the radius which re- 
ceives this ball. The end of the ulna does not proper- 
ly enter intolthe cavity of the wrift, but its end, or 
little round head, is covered with a moveable carti- 
lage, and that cartilage reprefents the end of the ul- 
na. Now this firft joint, viz. of the, fcaphoid and 
lunated bones, the head of the radius, and the move- 
able cartilage which reprefents the head of the ulna, 
are furrounded by the general capfule or bag of the 
joint. The capfule arifes from the ends of the radius 
and of the ulna; from the ftyloid point of the one 
round tothe fame point of the other ; and is implant- 
ed near the lower rank of the carpal bones. Though 
jt adheres firft to the fcaphoid and lunated bones, it 
paffes them, going over all the bones of the carpus, 


efpecially . 
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efpecially in the palm, fo as to add ftrength to their 
peculiar ligaments; and in the palm, the tendons for 
the fingers run over it: fo it forms on one fide an ad- 
ditional ligament for the carpus; on the other, it 
forms the floor of the tendinous fheath, a fmooth and 
lubricated furface for the tendons to run upon. This 
general ligament is ftrengthened by particular ones 
coming from the ftyloid procefles of the radius and of 
the ulna. But there are fo many irregular points of 
bone about the wrift, that the little fafciculi, with 
which this capfule is covered and flrengthened, are 
innumerable. Within this joint, and ftretching from 
the groove betwixt the fcaphoid and lunated bones, 
there is an internal ligament of a foft and pulpy na- 
ture; itis named LIGAMENTUM MUCOsUM: but the ve- 
ry name fhows that it is lefs valuable as a ligament 
(fince the joint is already well enough fecured), than 
as a conductor for the lacune or ducts which feparate 
the mucus. 

2. The articulation by which the hand performs 
all its turning motions is that of the radius with 
the ulna: this is fet apart altogether from the ge- 
neral articulation of the joint. The lateral cavity 
of the radius receives the little round head of the 
ulna; they are enclofed in their own peculiar cap- 
fule; which is fo loofe about the bones, that al- 
though it is a regular capfule of the common form, it 
has the name of MEMBRANA CAPSULARIS SACCIFORMIS: 
Thus there is one joint within another; a moveable 
cartilage betwixt them, and the capfule of one, the 
more moveable joint, peculiarly wide, and not fo 
ftrong; all which fhould be confidered in thinking 
about luxations of the wrift. 

ai% The 
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_ The carpal bones are connected with each other fo 
very clofely, that the name of joint can hardly be ufed. 
They are rather fixed than jointed together. Each 
bone has four fmooth articulating furfaces, by which 
it is united to the adjoining bones. ‘The firft two 
bones form the great ball of the wrift; the fecond row 

again is united with the firft by a fort of ball and foc- 
ket ; for the os magnum, which is the central bone of 
the fecond row, has a large round head, which 1s re- 
ceived into the lunated hollow of the os lunare, which 
is the central bone of the firft row. The firft row is 
thus united to the fecond by a diftind and general 
capfule ; in addition to which each fingle bone is tied 
to the next adjoining, by a regular capfular ligament 
within, and by flat crofs ligaments without, or rather 
by many bundles of ligaments, which crofs each other 
“in-a very complicated manner; and the little flat and 
fhining fafciculi give the whole a radiated or ftar-like 
form *. 

The metacarpal bones are alfo joined to the carpal 
in one row, bya line of joints which are as one joint; 
befides their common capfule, the metacarpal of each 
finger has its peculiar ligaments proceeding in a radi- 
ated or ftar-like form from the carpal bones, and going 
out broad upon the metacarpal bones ; and fo nume- 
rous, that each metacarpal bone is fecurely tied by li- 

| gaments 


%* Thefe are the ligaments which are really fo unimportant to the 
anatomift or to the furgeon, but which are fo laborioufly deferibed 
under the titles of LIGAMENTA BREVIA, OBLIQUA TRANSVERSARTA, 
and PROPRIA OSSHUM Carpi; for they do in fa& crofs and traverle 
the carpus in every poflible diredtio, . | 
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gaments to one or two of the bones of the carpus * ; 
and at their heads, where the fingers are implanted upon 
them, forming the knuckles, they are again tied by flat 
ligaments, which go from head to head of the metacar- 
pal bones}, binding them together, permitting a flight 
bending towards each other, fo as to make a hollow in 
the hand, but no fuch wide motion as might aflift the 
fingers; they are but as a foundatiou upon which the 
fingers ftand and move. 
FINGERS. 


The joints of the fingers are formed by round heads 
in the upper end of one row of bones, and by hollow 
fockets on the lower ends of the next row. Each joint 
is qualified by the round form of«ts head to be a cir- 
cular and free moving joint; but it is reftri@ed by the 
forms of its ligaments to the nature of a hinge-joint ; 
for each finger joint is included firft in a fair round 
capfule or bag, of the ordinary form; but that capfule 
is ftrengthened by very diftinét lateral ligaments upon 
its fides, which lateral ligaments form the chief ftrength 
of the joints; above thefe lateral ligaments the joint 
is ftrengthened by a broad fafcia or fheath, which 
comes from the tendons of the interoffei mufcles, co- 
vers the backs of all the fingers, and which is efpecially 
ftrong over the joints. One part of the apparatus of 
the wrift-joint is the {mooth and lubricated sHEaTH, in 
which the tendons of the fingers run. It is formed 
in part by the outer fide of the capfule of the writt, 


and 


* And thefe alfo are named, according to their feveral direCtions, 
LIGAMENTA ARTICULARIA, LATERALIAy RECTA, PERPENDICULARIAy 
Ke. ; . 
{ Thefe are named the LIGAMENTA INTEROSSEA, 
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and in part by that bridge of ligament which proceeds 
from the four corner points of the carpal bones. This 


fheath is lined with a delicate and fofter modification 


of the common tendinous membrane; is fully bedewed 
with mucus; and is fairly to be ranked with the burfe 
mucofze, as it is indeed, like them, a fhut fack. But it 
is farther croffed in fuch a manner by partitions be- 
longing to each flexor tendon, that each of them may 
_ be faid to have its appropriated burfa mucofa. And 
thefe burfz, to prevent the bad confequences of fric- 
tion, are put both betwixt the crofs ligament and the 
tendons, and alfo betwixt the tendons of the upper- 
moft mufcle and of the deeper one, and again betwixt 
the tendons of the fingers and of the thumb. 

In the fame way the fheaths of the tendons, as they 
run along the fingers, may be confidered as part of the 
apparatus of their joints; for the firft fet of burfee, viz. 
thofe which lie in the palm of the hand, ftop before 
they reach the firft joints of the fingers, and then other 
longitudinal burfze begin from the firit joint of the fin- 
gers, and go all along them to the laft joint ; forming 
a fheath for the tendons to run in, which does at once 
the office of a ftrong ligament, binding them down in 
their places, and which is fo lubricated on its internal 
furface as to fave the neceflity of other burfe. ‘Thefe 
fheaths are thicker in certain points, fo as to form crofs 
rings of ftrong ligament; but the common fheath and 
thefe thicker rings ftill form one continued canal: thefe 
are named the SHEATHS and ANNULAR LIGAMENTS, OF 
CROSS LIGAMENTS™, of the fingers, and are of the fame 
nature with the burfee. Befides thefe, there are no di- 
| fing 
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ftinct burfze on the fingers, but there are feveral about 
the wrift, and one efpecially of a confiderable fize at the 
root of the thumb f+. 
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JOINTS OF THE THIGH, LEG, AND ANKLE. 
a 
OF THE HIP-JOINT. 


Tue acetabulum, which is rough in the naked bone, is 
naturally lined with athick and very {mooth cartilage. 
The head of the thigh-boneiscovered with afimilarcar- 
tilage, alfo very thick and fmooth; and thefe cartilages 
almoft fill up that deep dimple which is feen in the 
centre of the head of the thigh-bone, and {mooth that 
hole which is formed in the centre of the focket, by 
the meeting of the feveral pieces of which itis compo- 
fed. The focket is not only deep in its bones, but 1s 
further deepened by the cartilage which tips the edge 
of the focket, and which ftands up to a confiderable 
height. The focket is imperfect at that fide which 
looks towards the thyroid hole; the bony edge is en- 
tirely awanting there, and the fpace is filled up by a 
ftrong cartilaginous ligament which goes acrofs this 
gap, from the one point to the other, and from its go- 
ing acrolfs 1s named the LIGAMENTUM LABRI CARTILA= 

GINEZE 
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GINEI TRANSVERSALE*, The capfular ligament of the 
hip-joint is the thickeft and ftrongeft of all the body. 
It is, like other capfules, a reflection and thickening of 
the periofteum ; the periofteum coming along the out- 
fide of the bone, leaves it at the edge of the focket. 
The periofteum, or rather perichondrium from the in- 
fide of the focket, comes up ‘to the edge, and meets 
the outer layer. They unite together, fo as to form 
the general capfule, enclofing the ring-like cartilage, 
which tips the edge of the focket betweenthem. This 


ligament enclofes all the bones from the edges of the - 


focket to the roots of the trochanters, embracing not 
only the head but the neck of the thigh-bone. ‘The 


outer plate, continuous with the periofteum, is thick | 


and ftrong, and is aflifted by much cellular fubftance 
condenfed round it, and it is further thickened by flips 
which come from the iliacus, gluteus, and other mui- 
cles which pafs over the joint, while the external plate 
of the ligament lines the whole with a foft and well 
lubricated coat. | | 
In addition to this general capfule, there are two in- 
ternal ligaments, 1ft, The round ligament, as it is calle 
ed, which comes from the centre of the focket to be 
fixed into the centre of the ball of the thigh-bone. It 
is not round, but flat or triangular. It has a broad 


triangular bafis, rooted in the focket exactly at that : 


place where the feveral bones of the focket meet, form- 


ing atriangular ridge, which gives this triangular form. . 


to the central ligament. It has three angles, and three 
, | ) 1S flats 


* This ligament is double; that is, there is one on the infide of the 
edge, and one on the outfide ; thence it is often reckoned as two liga- 
ments, VIZ. LIGAMENTUM TRANSVERSAL INTERNUM Ct -EXTERNUM: 
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flat fides. It is broad where it arifes from the bottom 
of the focket, is about an inch and a half in length, 
grows natrower as it goes outwards towards the head 
of the bone, and is almoft round where it is implanted 
into the dimple in the head of the thigh-bone; at which 
point it is fo fixed as to leave a very remarkable rough- 
nefs in the naked bone. But round the roots of this 
ligament, and in the bottom of the focket, there is left 
a pretty deep hollow, which is faid to be filled up with 
the fynovial gland. It is wonderful how eafily authors 
talk of the fynovial gland, as if they had feen it; they 
defcribevery formally its affections and difeafes,as when 
hurt by a blow upon the trochanter; yet there is no 
diftinct gland to be found. There isa fringed and rag- 
ged mafs lodged in the bottom of the focket, hanging 
out into the hollow, and continually rubbed by the ball 
_ of the thigh-bone in its motions: the fringes and points 
certainly are ducts from which we can f{queeze out 
mucus ; but it is by no means proved that they belong 
to a fynovial gland; and it looks rather as if the ducts 
were themfelves the fecreting organ, like the lacune 
or mucous bags in the tongue, or in the urethra vagi- 
na, cefophagus, and other hollow tubes. Such a ftruc- 
ture is fitter for fuffering the {trong preffure and con- 
tinual action of the thigh-bone than any determined 
gland. We fee then nothing but mucous ducts of a 
fringed form, hanging down from this hollow into the 
cavity of the joint; a quantity of fat accompanying 
thefe fringes; and a pappy mucous membrane, which 
keeps thefe fringes and fatty membranes orderly and 
in their places, and which ties them fo to the angles of 
- the triangular ligament, that they muft move with the 
OSS alee 3K motions 
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motions of the joint. This mucous membrane, which 
keeps thefe fatty fringes orderly, has two or three {mall 
bridles in different directions; whence they are named 
the LIGAMENTA MUCOSA, or ligamentula mafle adipofe 
glandulofa; and this may be confidered as the conti- 
nued inflection of the fofter internal lamella of the cap- 
fule, which not only lines the focket, but is reflected 
over the central ligament, and over the globe of the 
thigh-bone, covering them alfo with a delicate mucous 
coat. Other fringes of the fame kind are found at the 
lower part of the joint, lying round the neck of the 
thigh-bone, near the angle where the capfular liga- 
ment is implanted into the root of the great trochanter: 
the liquor from thefe mucous fimbriz, with the gene- 
tal ferous exudations, are mixed and blended for lu- 
bricating the joint. : 

This capfule, which is naturally the thickeft and 
ftrongeft in the body, almoft a quarter of an inch in 
thicknefs, is farther ftrengthened by many additions: 
for a flip of very ftrong tendinous or cellular fubftance 
condenfed comes down from the lower f{pinous pro- 


~--e@fs of the 0s ilium, and fpreads out over the capfule, 


and ftrengthens it very much on its fore part; the 
{malleft of the glutzi mufcles adheres to the capfule, 
and ftrengthens it behind ; the pfoas magnus and ilia- 
cus internus pafs by the inner fide of the capfule; and 
though they do not abfolutely adhere to it, they de- 
pofit much cellular fubftance, which is condenfed fo as 
to ftrengthen the capfule, forming at the fame time a 
large burfa mucofa betwixt their tendinous fibres and. 
the joint. That tendon of the rectus mufcle which 
comes ‘Heel the margin of the focket, lies upon the 


outer a 
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outer fide of the capfule, adheres to it, and ftrength- 
ens it. Thefecurity of the hip-joint feems to depend 
more upon the ftrength of its capfular ligament than 
that of almoft any other joint. 


THE KNEE-JOINT. 


Tue knee-joint is one of the moft fuperficial joints, 
_ and one of the weaketft, fo far as relates to the bones; tor 
the flat condyles of the thigh-bone are merely laid up- 
on the flat head of the tibia. There is here no fair ca- 
vity receiving a large head, as in the joint of the hip; 
no flighter ball and focket, as in the fingers ; no ftrong 
overhanging bones, as in the fhoulder; no hook-like 
procefs, as in the ulna. This is not a hinge-joint, like 
the ankle, fecured between two points of bone. We 
do not find the means of f{trength in its bones, but in 
the number, fize, and difpofition of the great ligaments 
with which its bones are joined; by virtue of thefe liga- 
ments it is the ftrongeft joint of the human body, the 
moft oppreffed by great loads, the moft exercifed in 
continual motions, yet lefs frequently difplaced than 
any other. But this complication of ligaments, which 
gives it mechanical ftrength, is the very caufe of its 
conftitutional weaknefs ; makes it very delicate; and 
very liable to difeafe. 

The bones which compofe this joint are the tibia, 
thigh-bone, and patella; and they are united by ma- 
ny ligaments, both within and without the joint. | 
— aft, The capsuce of the KNzz is naturally very thin 
and delicate, tranfparent asacobweb. This thin capiule 
comes from the fore part of the thigh-bone, all round 
the articulating furfaces, whence it goes downwards by 
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the fides of the condyles: from this origin it is inferted 
into all the edge of the rotula, and in fuch a way as to 
keep the rotula properly without the cavity of the 
joint; thecapfular ligament going over its inner furface, 
and lining it with a {mooth and delicate coat. It is 
fixed below into all the circle of the head of the tibia, 
and thus completes its circle, embracing all the bones. 
‘This capfule, naturally fo thin and delicate, is made up 
from all the furrounding parts to a confiderable thick- 
ne{fs; firft, it is covered behind by the heads of the 
gaftrocnemii; at the fides by the biceps and other 
mufcles of the ham-ftrings; on its fore part, it is 
firengthened by the general fafcia of the thigh, which 
goes down over the knee, and being there reinforced, 
both by its adhefion to the bones and by the broad 
expaniion of the vaftus internus, fartorius, biceps, and 
other mufcles which go out over the patella, it adheres 
to the capfule, and makes the whole very ftrong ; be- 
fides which, there is a ligament which, lying in the 
ham, upon the back part of the capfule, is named, in 
complimentto Winflow, LIGAMENTUM POSTICUM WIN- 
sLowtl. Itis a ligament fomewhat refembling the la- 
teral ligaments of the elbow. It arifes from the outer 


condyle, goes obliquely acrofs the back part of the | 
joint, adheres to it, and ftrengthens it ; but often it is — 
not found at all, or in fuch ftraggling fibres as cannot | 
be accounted as a ligament. It is manifeft that the: 
knee requires fome fuch additional ligaments behind, 


to ferve as a check, and to prevent its pasta too 
far. | 
2. Lhe knee, as being a nbiaeneiiall sete its Sinai 
ligaments at the fides ; and —— we {peak of la- 
j teral 
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teral ligaments in the other joints, this is the only 
ene where the lateral ligaments are very diftint 
from the common capfule of the joint; on the inner 
fide of the joint there comes down from the internal 
condyle of the thigh-bone a broad flat ligament, 
which is fixed into the inner head of the tibia, and 
is named the internal lateral ligament; on the out- 
fide of the knee there defcends from the tip of the 
outer condyle a much ftronger ligament, not quite fo 
flat, rather round: It extends from the condyle of the 
thigh-bone to the bump of the fibula, which it em- 
braces. It is a little conical from above downwards; 
it is from two to three inches in length, and ts. na- 
med LIGAMENTUM LATERALE EXTERNUM LONGUS, to 
diftinguith it from the next: for behind this firft ex- 
ternal ligament there arifes, a little lower from the 
fame condyle, along with the outer head of the galf- 
trocnemius mufcle, a ligament which is called the 
LIGAMENTUM LATERALE EXTERNUM BREVIUS; and it 
is not fhorter only, but fo fcattered as not to be eafily 
diftinguifhed, not having the true form of a lateral 
ligament coming down from the condyle, but of a 
mere ftrengthening of the capfule, coming upwards 

from the knob of the fibula. 
3. The joint is ftill further fecured by internal li- | 
gaments, which are within the cavity of the joint ; 
they are named the CRUCIAL LIGAMENTS of the knee. 
They arife betwixt the hollow of the condyles of the 
thigh-bone, and are implanted into the back part of 
the middle rifing of the tibia: they lie in the back 
part of the joint, flat upon the back of the capfule ; 
and the one crofling a little before the other (but yet in 
) contacd 
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conta with each other at the place of croffing), 
they are diftinguifhed by the names of anTERIOR and 
POSTERIOR CRUCIAL LIGAMENTS. : 

| ‘The posTeRioR CRUCIAL ligament is more perpen- 
dicular ; it arifes from the hollow betwixt the con- 
dyles of the thigh-bone, and is implanted into a 
roughnefs on the back of the tibia, betwixt its two 
cup-like hollows, and behind the tubercle which di- 
vides thefe hollows from each other. While the pof- 
terior arifes rather from the internal condyle, the 
ANTERIOR LIGAMENT arifes properly from the external 
condyle, paffes obliquely over the tuber in the arti- 
culating furface of the tibia, and terminates in the 
eup-like hollow. The effect of thefe two ligaments 
is more particular than is commonly obferved ; for the 
one goes obliquely out over the articulating furface of 
the tibia, while the other goes dire€tly down behind 
the joint; and of courfe when the knee is bended, 
the pofterior ligament is extended; when the leg is 
ftretched out, the anterior ligament is extended : they 
both are checks upon the motions of the joint: the 
anterior ligament prevents the leg going too far fore- 
wards ; the pofterior ligament prevents its being too 
much bent back upon the thigh. 

4. The moft admirable part of the mechanifm éf | 
this joint isthe two SEMILUNAR CARTILaGES. ‘They 
are fo named from their femilunar form: they lie upon 
the top of the tibia, fo as to fill up, each of them, one of 
the hollows on the top of that bone. They are thick- 
er towards their convex edges, thinner towards their 
concave edges ; they end by two very acute and long 
horns, named the cornya of the lunated cartilages. 

In 
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In fhort, they refemble the fhape of the label which 
we put round a wine decanter; and the two horns are 
tied to the tubercle or ridge that ftands in the mid- 
dle of the articular furface of the tibia; and confequent- 
ly they are turned towards each other fo as to touch 
in their points. There are here, as in the other joints, 
maffes of fat inclofing the fimbriated ends of the 
mucous duds. Thefe fimbrie and fatty bundles are 
formed chiefly round the circumference of the patel- 
la, commonly furrounding it with a complete fringe; 
they are alfo found at the back of the cavity, about 
the crucial ligaments, and in all the interftices of the 
joint ; the fatty bundles filling up the interftices, pro- 
tecting the mucous duéts from more violence than what 
is juft neceflary to empty them, and perhaps mixing 
their exudation with the mucus of the ducts. 

» Thefe maffes of fat lie covered by the delicate ine 
ternal furface of the capfule, and the mucous fimbri 
project from it. | 

The inner furface of the capfule is fo much larger 
than the joint which it lines, that it makes many folds 
or lurks ; and feveral of thefe are diftinguifhed by par- 
ticular names, Thus at each fide of the patella there 
are two fuch folds, the one larger than the other ; 
whence they are named LIGAMENTUM ALARE MAJUS, 
and LIGAMENTUM ALARE Minus. Thefe two folds are 
like two legs, which join and form one middle fold, 
which runs acrofs in the very centre of the joint, viz. 
from the lower end of the patella to the point of the 
-thigh-bone, in the middle betwixt the condyles. It 
keeps the loofer fatty bundles and fimbriated ducts. 
in their place (viz. the hollow betwixt the condyles, 

| 7 where 
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where they are leaft expofed to harm); thence it has 
been long named the LiGAMENTUM MUCOsUM. ‘The 
internal membrane of the joint covers alfo the femi- 
lunar ligaments as a perichondrium; it comes off 
from the ridge of the tibia, touches the horns of the 
femilunar cartilages, moves over the cartilage fo as 
to give them their coat; and at the point where it firft 
touches the horns it forms four little ligaments, two 
for the horns of each cartilage. Thefe tags, by which 
the four points of the lunated cartilages are tied, are 
named the LIGAMENTA CARTILAGINUM LUNATARUM, 
or more fimply named thé four adhefions of the luna- 
ted cartilages. There is a little flip of ligament which 
goes round upon the fore part of the knob of the ti- 
bia, and ties the fore parts of thefe two cartilages to 
each other, It is named LiIGAMENTUM TRANSVERSALE 
cOMMUNE, becaufe it goes acrofs from the fore edge of 
the one cartilage to the fore edge of the other, and 
becaufe it belongs equally to each; but for their fur- 
ther fecurity, thefe cartilages alfo adhere to their out- 
er circle or thick edge, to the internal furface of the 
general capfule of the joint, and that again adheres 
to the lateral ligaments which are without it; fo that 
there is every fecurity for thefe cartilages being firm 
enough in their places to bear the motions of the 

joint, and yet loofe enough to follow them eafily. 
This joint has the largeft burfz mucofz of all, and 
thefe perhaps the moft frequently difeafed. There is 
one burfa above the patella, betwixt the common 
tendon of the extenfor mufcles and the fore part of 
the thigh-bone, which is no lefs than three inches in 
length. There is a {maller burfa about an inch be- — - 
" low 
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iow the patella, and under the ligament of the patella, 
protecting it from fri@ion, upon the head of the tis 
bia. Thefe burfee, 1 am perfuaded, are often the feat 
of difeafe, when it is judged to be in the joint itfelf. 
But- the trath is very eafily known; for ifa {welling 
appear under the patella, projecting at the fides, and 
raifing the patella from the other bones, we are fure 
‘that it muft be in the main cavity of the joint: but 
if {wellings appear above and below the patella, then 
_there is reafon to believe that thefe belong to the 
great burfe, which are placed above and below the 
patella: a complaint which 1s far lefs formidable than 
a {welling of the joint itfelf; I would almoft fay ea- 
fily cured, for openings into thefe burfe, though 
they fhould be avoided, are lefs dangerous than open- 
ings into the joint. It is from miftaking fuch tu- 
-mours for colleétions in the capfule itfelf, that authors 
{peak of openings into the joint as a familiar or eafy 
thing, or think that they have done fuch operations 
‘fafely when probably they were pun@uring the burfe 
only. pi ee | 
— ‘Thefe burfe mucofe lie under the tendon of the 
extenfor muicles, and under the ligament of the pa- 
tella: they are of the fame fabftance with the cap- 
fule of the joint itfelf; they lie over the captlule, 
united to it by cellular fubftance, and the bundles of 
fat, which are difpoted irregularly about the joint, be- 
long partly to the burfze and partly to the capfule ; 
one end projecting into the cavity of the burf, while’ 
the other end of the fame fatty bundles projects into. 
the cavity of the joint. 
You, I, 24 Thus 
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Thus the knee-joint, which is the moft important in 
all the body; the moft oppreffed by the weight of the 
trunk, and by the accidental loads which we carry; 
the moft exercifed in the common motions of the body, 
and the moft liable to fhocks and blows; which is the 
mott fuperficial and the weakeft in all that refpects its 
bones—is the ftrongeft in its ligaments, and the moft 
perfect in all the provifions for eafy motion. | 

i. The great capsuLe of the joint inclofes the 
heads of the bone; fecretes (in part) and contains the 
fynovia ; lines the joint with a fmooth and delicate 
membrane; and, by turning over all the parts, and ad- 
hering to them, it forms the perichondrium for the 
cartilaginous heads of the bones, and the covering and 
ligaments for the moving cartilages of the joint. 

2. This capfule, which is exquifitely thin, and 
which was formed for other ufes than for giving 
ftrength to the joint, is furrounded on all fides with 
fuch continuations of the common fafcia, and {uch 
particular expanfions of the ham- firing and other 
mufcles, as, by adding outwardly fucceflive layers 
to the capfule, brings it to a confiderable degree of 
{trength. 

3. The capfule Se no firefs upon its fore part, 
is very thin upon its fore. part, viz. at the fides of the 
patella; but is ftrengthened at the fides by fair and 
diftin@ ligaments, going from point to point of the 
three great bones, and fo large and particular as to 
deferve, more than any others in the body, the name 
of LATERAL LIGAMENTS? at the back part of the joint 
the fame ftrength is not required as at the fides; yet 
it mutt be flronger than at its fore part, wherefore it is 

ftrengthened 
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{trengthened by the additional bands which are fome- 
times general and confufed, but often fo perfec and 
diftinct as to be known by the name of the posTERIOR 
LIGAMENT of Winstow ; andas the lateral ligaments 
prevent all lateral motions, this ftrengthening of the 
eapfule ferves asa check-band behind. 

4. It is only in the greateft joints that we find the 
additional fecurity of INTERNAL LIGAMENTS; and the 
only joints where they are perfect are the joints of : 
the hip and of the knee; the former having its round, 
or rather triangular, ligament, which fecures the great 
ball of the thigh-bone, and fixes it in its place ; the 
latter having its crucial ligaments, which, coming 
both from one point nearly, and going the one over 
the face of the tibia, and the other down the back of 
that bone, ferve the double purpofe of binding the 
bones firmly together, and of checking the larger and 
dangerous motions of the joint; the fore ligament pre- 
venting it going too far forwards, and the back liga- 
ment preventing it bending too much. 

5. A MOVING CARTILAGE, for facilitating motion 
and leffening friction, is not common, but is peculiar 
to thofe joints whofe motions are very frequent, or 
which move under a greater weight; fuch are the in- 
ner head of the clavicle, the articulation of the jaw, — 
and the joints of the wrift and of the knee; and it is 
in the knee that the moveable cartilages have their 
- moft perfect forms and ufe, are large and flat, femilu- 
nar, to correfpond with the forms on the head of the 
tibia; thicker at their outer edges, to deepen the fock- 
et; and though moveable, yet fo tied with ligaments 
as never to go out from their right place. — | 

4.4.2 And, 
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And, 6. The mucous folicular bundles of fat, and 
the burfe mucof, which complete the lubricating 
apparatus of the joint, and the mucous frenulz or 
ligaments, which both conduct the mucous fringes 
and keep them in their place, are more perfect in the 
knee, and greater in number and fize, than in any. 
other joint. | 

I may well call this the moft complicated, and (by 
daily and melancholy proofs). it is known to.be the 
-moft delicate, joint of the body. 

Pal Bric bra: 

The rrsuza is a fupport to the tibia in its various 
accidents ; it gives a broader origin to the mufcles, 
and it is the chief defence of the ankle-joint. tchas 
no motion upon the tibia; the beft authors {peak of 
it as a fymphyfis, which clafles it with the joinings of 
the pelvis, and excludes it from the lift of true and 
moveable joints. It it united with the tibia by a fort of 
flat cartilaginous furface upon either bone; it is mere- 
ly laid upon the tibia, not funk intoit. Itis tied by a 
clofe capfule: it has no particular ligament for ittelf; 
but is ftrengthened by the external lateral ligament of 
the knee, which adheres to this.knob, and by the in- 
fertion of the biceps tendon, which is implanted into 
this point, and which fpreads its expanded tendon 
over the fore part of the tibia, and holds the bones 


together ;.and the firmneis of the fibula is further fe.) 
cured by the great interofleous ligament, which goes 


from bone to bone. 
ACNE RO EAE: : 
The ANKLE-JOINT owes lefs of its ftrength to iste 
ments than to the particular forms. of its bones ; for 


while . 4 
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while the ftrong lateral ligaments of the knee guard 
it fo that it cannot be diflocated till they are torn, 
the lower heads of the tibia and fibula fo guard the 
foot that it cannot be luxated fidewife without fuch 
violence as breaks thefe bones: Firft, the fibula is fo 
connected with the tibia at its lower end, that they 
form together one cavity for receiving the aftragulus, 
with two proje@iing points; the fibula forming the 
outer ankle, and the tibia forming the procefs of the 
inner ankle: the joining. of the fibula to the tibia 
here, is like that of its upper end, too clofe to admit 
of the fmalleft motion; and it is thoroughly fecured 
by particular ligaments; one of which pafling from the 
fibula to the tibia on the fore part, is named the L1ca- 
MENTUM SUPERIUS ANTICUM, confifting in general of 
one or two diftind flat bands. Another more continu- 
ed and broader ligamentous membrane goes from the 
fibula to the tibia acrofs the back part, and is named 
LIGAMENTUM POSTICUM SUPERIUS; the LIGAMENTUM 
POSTICUM INFERIUS being but a flip of the fame. Next 
comes the captfule of the joint, which joins the aftra- 
galus to the lower heads of the tibia and fibula; it is 
thinner both before and behind than we fhould ex- 
pect from the ftrength. of a joint which bears all the 
weight and the moft violent motions of the body. 
But, in fad, the capfule everywhere ferves other 
purpofes than giving ftrength to the joint, and never 
is {trong except by additional ligaments from without ; 
{o it is with the ankle-joint, the capfule of which is ex- 
ceedingly thin before, but it is ftrengthened at the 
back part, and efpecially at the fides, by fipplementary 
ligaments: Firft, a ftrong ligament comes down from 

| 7 the 
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the acute point of the inner ankle, expands in a ra- 
diated form upon the general capfule; adheres to it, 
and ftrengthens it, and is fixed all along the fides of 
the aftragalus: This ligament coming from one point, 
and expanding to be inferted into along line, has a trie 
angular form, whence it is named LIGAMENTUM DEL- 
romps; and while the general ligament fecures the 
joint towards that fide, the oblique fibres of its fore ~ 
edge prevent the foot being too much extended, as in 
leaping ; and its oblique fibres on the back edge prevent 
its being too much bended, as in climbing; but the li- 
gaments of the outer ankle, tying it to the outer fide 
of the aftragulus, are indeed diftincét, one going for- 
wards, one going backwards, and one running directly 
downwards ; one goes from the point or knob of the 
fibula, obliquely downwards and forwards, to be infert- 
ed into the fide of the aftragalus : it is {quare and flat, 
of confiderable breadth and ftrength, and is called 
LIGAMENTUM FIBUL& ANTERIUS. Another ligament 
goes perpendicularly downwards, from the acute point 
of the outer ankle, to fpread upon the fide of the af- 
tragalus and of the capfule, and is finally inferted 
into the heel-bone ; this is named the L1iGAMENTUM 
FIBULA PERPENDICULARE. A third ligament goes out 
{till from the fame point, to go backwards over the 
back part of the capfule; adheres to the back of the 
-eapfule, and ftrengthens it, and is named LiGaAMENTUM, 
INTER FIBULAM ET ASTRAGALUM, POSTERIUS. There 
is nothing very particularly worthy of notice in the 
ankle-joint; for it is covered with cartilages; lined with 
a foft and mucous membrane; and lubricated with 
mucous fimbrise and maffes of fat, fuch as are found 

ink 
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in all the joints. It is ftronger than the other joints; 
it can hardly be luxated without a laceration of its 
ligaments, and breaking of the bones which guard it 
at either fide ; and it is the great violence which is 
required for completing this diflocation, and the ter- 
rible complication of diflocation, frature, and lacera- 
tion of the fkin, which makes this accident fo dange- 

rous beyond any other luxation. | 
The asTRAGALUS, OS CALCIS, OS NAVICULARE,‘ and 
all the bones of the tarfus, are united to each other by 
large heads and diftin@ and peculiar joints; befides 
which, the bones are crofs tied to one another by h- 
gaments, fo numerous and complicated that they can- 
not nor need not be explained. They pafs acrofs from 
bone to bone in an infinite variety of direCtions; fome 
longitudinal ; fome tranfverfe; and fome oblique. There 
is a curious complication, which we may call a web 
of ligaments, covering either fide of the foot with fhi- 
ning and ftar-like bundles: each bone has its capfular 
ligaments for joining it tothe next; each joint of each 
bone has its articulating cartilages always frefh and lu- 
bricated; each joint has, befides its capfule, flat {trips 
of oblique, longitudinal, and tranfverfe ligaments, join- 
ing it to the neareft bones ; and the greater bones have 
larger and more important ligaments, as from the al- 
tragalus to the os calcis, from the os calcis to the os 
naviculare, and from that again to the fcaphoid bone, 
&e. ; 
_ The metatarfal bones have their capfular ligaments 
joining them to the tarfal bones, and they have liga- 
iments ftrengthening their capfules, and tying them 
more cestaly to the tarfal bones; and, as in the meta- 
carpal 
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carpal bones, the feveral ranks are tied one to another 
by crofs ligaments, which pafs from the root of one 
bone to the root of the next. *We have ligaments of 
the fame defcription and ufe, holding the metatarfal 
bones together, both on the upper and on the lower 
furface of the foot; and all the ligaments of the foot 
are of great ftrength and thicknels. ‘The lower ends 
of the metatarfal bones have alfo tranfverfe ligaments 
by. which they are tied to each other. The toes have 
hinge-joints, formed by capfules, and fecured by late- 
ral ligaments, as thofe of the fingers are; and except 
in the ftrength or number of ligaments, the joinings of 
the carpus, metacarpus, and fingers, exactly refemble 
the joinings of the tarfus, metatarfus, and toes. 

But thefe hgaments, though helping to join the in- 
dividual bones, could not have much effect in fupport- 
ing the whole arch of the foot. It is further fecured 


by a great ligament, which extends in one triangular 


and flat plate from the point of the heel to the roots 
of each toe. This is named the AaPoNEUROSIS PLANTA- 
RIS PEDIS; which is not merely an aponeurofis for co- 
vering, defending, and fupporting, the muifcles of the 
foot; that-might have been done on eafier terms with 
a fafcia, very flight compared with this; but the 
chief ufe of the plantar aponeurofis is to fupport the 
arch of the foot. ‘It pafles from point to point, like 
the bow-ftring betwixt the two horns of a bow, and, 
after leaping or hard walkin§, it is in the fole of the 
foot that we feel the ftraining and pain; fo that, like 
the palmar aponeurofis, it {upports the arch, gives ori- 
gin to the fhort mufcles of the toes, braces them in 
their action, and makes bridges under which the long 
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vendons are allowed to pafs; it comes off from the heel 
in one point; it grows broader in the fame proportion 
as the fole of the foot grows broad; it is divided into. 
| three narrow heads, which make forks, end are infert- 
ed into the roots of the fecond, third, and fourth toes; 
and the great toe and ‘the little toe have two fmaller 
or lateral aponeurofes, which cover their own particue 
lar mufcles, and are implanted into the roots of the 
great toe and of the little toe. 

The burfe mucofe furround the ankle and foot in 
great numbers. None of them having any very direct 
connection with the joint, and moft of them aceom- 
panying the long tendons as they pais behind the ankle, 
or in the fole of the foot, are of that kind which we 
call tendinous fheaths. Firft, There are fheaths of two 
or three inches long, which furround the tendons of the 
tibialis pofticus, and of the peronzi mufcles, as they 
pafs down behind the ankle. The fheaths of the pero- 
nzei begin from that point where the tendons firft begin 
to rub againft the bone, and are continued quite down 
into the fole of the foot; making firft a common fheath 
for both tendons, and then a burfa peculiar to the ten- 
dons of the peronzus brevis mufele, and about an inch 
in length: Where the peronzus longus begins to pafs 
under the fole of the foot, the fheath which inclofed 
it behind the ankle is fhut, and a hew burfa begins; in 
the fame manner, where the tehdons of the flexor policis 
and flexor digitorum pedis pafs behind the inner ankle, — 
a burfa of three inches in length furrounds them and 
facilitates the motion. As the tendons of the flexor 
muf{cles go under the arch of the foot, they lie among 
foft parts, and rub chiefly againft the fleth of the mafia 
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carnea and the belly of the fhort flexor mufcles: But 
whenever they touch the firft jouts of their toes, they 
once more rub againft a hard bone. New burfe: are 
formed for the tendons. Each burfa is a diftingt bag, 
running along the flat face of the toe, andus of a long 
fhape, and the tendon is carried through the centre of 
the Tubricated bag} fo that we fee once more that 
there is no true diftinGion betwixt burfe mucofe and 
tendinous fheaths, nor betwixt the tea nae theaths 
and the eapfules of joints. | 

-. Joints have been arranged under various frrcesns, bili 
not with much fuccefs; and I do not know that enu- 
merating the joints in any particular order will either 
explain the motions of individual joints, or affift: in 
recording their various forms; fome joints are loofe 
and free, capable of eafy motions, but weak tm pro- 
portion, and lable to be difplaced; fuch is the Jornt 
of the SHOULDER, which-rolls in every direction: 
other rolling joints, more limited in their motions, are 
better fecured with ligaments of peculiar flrength ; 
fuch is the Jornr of the n1p, where the ligaments are 
of great (lrength both within and without: fome, want- 
ing all circular motions, are hinge-joints by the mere 
form of their bones; fuch are the Lower yaw, the 
VERTEBRA, the ELBOW, and the ANKLE-}JoINTS: fome 
are hinges by their ligaments, which are then dif 
pofed only along the fides of the bones; fuch are the 
KNEE, the rips, the FINGERS, and the rors. Some 
joints partake of either motion with all the freedom 
of a ball and focket-joint, yet with the ftrength and. 
fecurity of the ftricteft hinge: “Fhus the west, ha- 
me one joint by which its turning motions are per 
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formed, and another joint by which it rolls, has the 
two great endowments fo rarely combined in any joint 
ofthe freeft motion, and of great ftrength; fo alfo has 
the HEAD, by the combination of two joints of op- 
pofite ufes and forms ; for its own condyles play like 
a mere hinge upon the atlas; and the axis of the 
dentatus fecures all the properties of a circular joint : 
this combination gives it all the motions of either 
joint without their peculiar defects, But there is 
ftill a third order of joints, which have fuch an ob- 
{cure and fhuffling motion that it cannot be obferved. 
The carpus and METACARPUS, the TARSUS and ME- 
ryaTarsus, the TIBIA with the FIBULA, have thefe 
fhuffing and almoft immoveable joints ; they are not 
sntended for much motion among themfelves, but are 
appointed by a diffufed and gradual yielding to facie 
litate the motions of other joints, 
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